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EAR EGE 

EAGLB-STONE. A day ironstone. nic ; the antecedent pair acting tlie pot t^ 

* EARTHS. Fifbeen years ago, few bases, while the consequent pair act only 

substances seemed more likely to retain as acids. ** The compound or the fiuorio 

^ permanent place in chemical arrange- principle |irith silica is of too mysterious a 

nents, than the solid and refractory earths, nature to be employed in this discussion, 

which compose the crust of the globe. The almost universal function which silica 

Analysis had shown, that the various stony enjoys of saturating the alkaline oxides in 

■or pulverulent masses, which form our the native earthy minerals, is exhibited, in 

mountains, valleys, and plains, might be -a very striking manner, in Mr. Allan's vai- 

considered as resulting from tlie combina- uable Stvoptic Tables. From his £fth to 

lion or intermixture, m various numbers his fifteenth table of analyses, the column 



^^ 




^ Magnesia. 5 Alumina, or clay. 6. Silica, very few exceptions need be made for the 

^7. Glucina. 8. Zirconia. 9. Yttria. oriental gems, which consist of strongly ag- 

^ Alkalis, acids^ metallic ores, and native gregated alumina, 
^netals. were supposed to be of an entirely To the above nine earthy substances, 

'^dissimilar constitution. Berzelius has lately Added a tenth which 

• The brilliant discovery by Sir H. Davy he calls thorina,* f See soil and anali/sis of 

>dhi 1808, of the metallic bases of potash, toils, f 

^'Wla, barytes, strontites, and Hme, subvert- EABTBS^rwAns. See Pottert. 
I ed the ancient ideas regarding the earths, Eac ds Luce, consists chiefly of the ^ 
'^nd taught us to regard them as all belong- sential oil of amber and the volatile alkali. 
I ing, by most probable analogies, to the me- Ecniirt. Calcareous petrifactions of the 
;;^tariic classw According to an ingenious echinus, or sea hedgehog, 
^suggestion of Mr. Smithson, silica, howev- Evfervesceiccs is the commotion pro* 
^, cr, ought to be ranked with acids, since it duced in fluids by some part of the mass 
^ has the power in native mineral compounds suddenly taking the elastic form, and ea- 
v: of neutraliaingthe alkaline earths, as well capingin numerous bubbles. 
^ as the common metallic oxides. But as EFFLosbscEBrcs is the effect which takes 
this property is also possessed by many place when bodies spontaneously become 
' metallic oxides, it can aflbrd no evidence converted into a dry powder. It is almost 
agunst the metallic nature of the siliceous always occasioned by the loss of the water 
basis. Alumina, by the experiments of of crystallization in saline byodies. 
Ehrman, may be naade to saturate lime, * Egkban. A sub-species of pyramidal 
produciR^ a glass; and the triple com- garnet. Colour reddish-brown. Massive;^ 
pounds 01 magnetta, alumina, and lime, are sometimes crystallized in rectangular four- 
perfectly neutral, in porcelain. We might sided prisms, with eylindrical convex Iate< 
therefore refer alumina as well as silica, to rsH planes. The prisms are long, and deep- 
the same class with the oxides of antimony, ly longitudinally streaked. Shining, viti e- 
arsenic, chromium, columbium, molybde^ ous. Cleavage, twofold. Fracture, uneven. 
Jwm, titanium, and tune^sten. Alumina, Feebly translucent on the edges. Scratch- 
however, bears to silica, the same relation es feldspar. Brittle. Sp.gr, 3,294. It melts 
that ozidie of sntimony does to that of arse- into a black scorlat It occurs in a bed of 



feldspar and hornblende, at Haslau, near In M. ChevreuPs 7th memoir on fat5^ 

Eger in Bohemia.* published in the 7th vol of the ^nn. de 

Eeea. The eggs ofhews^ and of birds Chime et Phya., he gives the following as. 

in general, are compobed of several dis- the composition of the uleates from sper- 

tinct substances. 1.. I'he shell, or exter- maceti : — 
nal coating, which is composed of carbo- 
nate of lime .72, phosphate of lime .2 ge- ^^j^j^ ^^j^j _ j^^q 

latm ,3. 1 he reuiauung .23. are perhaps 

water. 2. A thin white and su-ong mem- iJarytes - 31 24 

brane, possessing tlie usual characters of Strontian " 23* 13 

animal substances. 3. The white of the Oxide of lead' lOo'.OO 

egg, for which see Axim/me^. 4. Ihe 

yolk, which appears to ctmsist of an oil of 

the nature of fat oils, united with a portion If we suppose the last a suboleate, the 

of serous matter, sufiicient to render it equivalent of this oleic acid will be 28.„ 

diffusible in cold water, in the form of an The oil or oleic acid of the delphiniis glo- 

emulsion, and concrescible by heat. Yolk biceps is remarkably soluble in cold alco- 

of egg is used as the medium for render- hoi; 100 parts of which of sp. gr, 0.795, at J 

ing resins and oils diffusible in water. 68°, dissolve 123 of the oil. When that 

* EisfiNRAHM. Red and brown ; the scaly oil is freed by cold from a crystallizable 
iron ore, and scaly manganese ore.* matter, 100 parts of alcohol, sp. gr. 0.820, 

• £lait«> The oily principle of solid dissolve 149.4 of oil at the atmospheric 
fats, so named by its discoverer, M. Chev- temperature. It was slightly acid by the 
reul. Chevreul dissolves the tallow in very test of litmus, which he ascribes to the 
pure hot alcohol, separates the stearin by presence of an aqueous fluid. See Fat.* 
crystallization, and then procuBEs the e/a'»w, * Elaolite. A sub-species of pyra- 
by evaporation of tlie spirit. But M. Bnu midal feldspar. Colours, duck-brown, in- 
connot has adopted the simpler and pro- dining to green, a-nd flesh-red, inclining to 
bably a more exact method. By squeeze gray or brown. Massive, and in granulai' 
ing tallow between the folds of porous concretions. Lustre shining and I'esinous. 
paper, the elat'n soaks into it, whUe the Fi'acture imperfect concboidal. Faintly 
stearin remains. The paper being then translucent. Hardness as feldspar. Easily 
soaked in water, and pressed, yields up its frangible. Sp. gr. 2.6. Its powder forms^ 
oily impregnaiion. Elain has very much a jelly with acids.. Before the blow-pipe, 
the appearance and properties of vegeta- it melts into a milk-white enamel. Its con- 
ble oil. It is liquid at the temperature of stituents are 46.5 silica, 30.25 alumina, 0.75 
60*. Its smell and colour are derived from lime, 18 potash, 1 oxide of iron, and 2 wa- 
the solid fats from which it is extracted. ter. Klaproth. The blue is found at Laui^ 

Human eliitn is yellow, without odour, wig, and the red at Stavern and Friedricks- 
Specific gravity 0.913. warn, both in the rock named zircon syenite, 
Eldin of sheep i colourless, a faint smell. The pale blue has an opalescence, like the 
Sp. g^. 0.915. cat's eye, which occasions.it to be cut into 
Elain-ofox; colourless, and almost with- small ornaments. It is csXLed fettstein by 
out udour. Sp. grav. 0.915. Werner, from its re»nous nature. Jameson.* 
Mldin of hog ; do. do. 0.915. * Elecampaxe. See Iwuliw.* 
TiJtom o/Jfl^/flr / lemon colour, odorous. •Electricity. The phenomena dis- 
0.914. played by nibbing a piece of amber, con- 
Eldin of goose ; light lemon colour, little stitute the first physical fact recorcled in 
odour. 0.929. the history of science. Thales of Miletus, 
Solubility in alcohol ofsp. gr. 0.7952. founder of the Ionic school, ascribed its- 
Human eldin J 11.1 gr. by 9 gr. at the mysterious power of attracting and re- 
boiling point. pelling light bodies to an inherent soul or 
Eldin of sheep ; 3.79 gr. byo gr. at do. essence, which, awakened by friction, went 
Eldin of ox ; 5.8 gr. by 4.7 ^r, at do. forth and brought back the small particles" 
Eldin ff hog f 11.1 gr. by 9.0 gr. at do. floating around. In times near to our 
Eldin of jagvar ; ^.oS gr. by 2.71 gr. at own, the same h3rpothesis was resorted to, 
do. by the honourable Robert Boyle. From 
Eldin of goose ; 1 1.1 gr. by 9.0 gr. at do. electron, the Greek name of amber, has 
Eldin of the fat of ox, extracted by al- arisen the science of electricity, which in- 
cohol, yields, by the action of potash. vestig^tes the attractions and repulsions. 
Of sapomfied fat, 92.6 parts ^^^ emission of light, and explosions, which 
Of soluble matter, 7.4 ^ ^Tf P»'o^l"ced, not only by the friction of 

vitreous, resmous, and metallic surface^ 

Those of the other fats yield, but by the heating, cooling, evaporation. 

Of saponified fat, 89 and mutual contact, of a vast number of 

Of soluble mdttcr, 11 bodies: 
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1. General atatetneni of electrical pkeW" 
mena. 

If ve rob, with a dry hand or a silk 
handkerchief, a glass tube, and then ap- 
proach it to bits of paper or cotton, to 
feathers, or which is better, gold leaf, it 
will first attract these bodies, and then re- 
pel them. If the tube be held parallel 
to a table on which they hare been laid, 
an electrical dance will be performed. If 
to the farther end of the tube we hang a 
brass ball, by a thread of linen, hemp, or a 
metallic wire, the ball will participate with 
the rubbed tube, in its mysterious powers. 
But if the ball be suspended by a cord of 
siik, worsted, or hair, or by a rod of glass, 
Wax or pitch, the attractive and repulsive 
Tirtue will not pass into it. 

When the atmosphere is dry, if we take 
in one hand a rod of glass, and in the other 
a stick of sealing wax, and after having 
rubbed them against silk or worsted, ap- 
proach one of them to a bit of gold leaf 
floating in the air, it will first attract and 
then repel it. While the film of gold is 
seen to avoid the contact of the rod which 
it has touched, if we bring the other rod 
into its neighbourhood, attraction will im- 
mediately ensue; and this alternate atti'ac- 
tion and repulsion may be strikingly dis- 
played by placing the two excited rods at 
a small distance asunder, with the gold 
leaf between. 

If we suspend close together, by silk 
threads, two cylinders of rush-pith, and 
touch their lower ^ads with either the rub- 
bed wax or glass, the pieces of pith will 
instantlj' recede from each other at a con- 
siderable angle. If we now merely ap- 
proach to the bottom of the diverging cy- 
linders, the rod with which they had been 
toucbedj their divergence will increase; 
but if we approach the other rod, they 
will instantly collapse through their whole 
extent. When the rods are rubbed in the 
dark, a lambent light seems diffused over 
them, and a pungent spark will pass into a 
knuckle brought near them. If the per- 
son who makes these experiments happens 
to stand on a cake of wax, or a stool with 
glass feet, then on rubbing the glass tube, 
he will acquire the above attractive and 
repulsive powers; but the light bodies re- 
pelled by the tube, will be attracted by his 
body, and vice versa. Hence we see, that 
the rubbing' body acquires electrical pro- 
perties, dissimilar to those acquired by the 
substances rubbed. 

Such is a sketch of the elementary phe- 
nomena of electricity. The science, in its 
modem augmentation, seems to compre- 
hend almost every change of the corpus- 
cular world, however minute and myste- 
rious, as well as the long recognized and 
magi^ficciit meteori of th^ atmosphere. 



Let us now take a methodical view of them, 
as far as the limits of our work will permit. 
We shall consider electrical phenomena 
under four heads: — 

1st, Of the Excitement of Electricity, 
or the various means by which the electri- 
cal equilibrium is disturbed. 

2d, Of the Tvo Electricities. 

Sd, Of the Distribution of Electri- 
city. • 

4th, Of the Voltaic Battery and its Ef- 
fects: calorific, or igniting; and decom- 
posing, or the chemical agencies of elec- 
tricity. 

Concerning the nature of the electrical 
essence, we are equally in the dark as con- 
cerning the natui'e of caloric. The phe- 
nomena may be referred in, both cases, 
either to a peculiar fluid, whose particles 
are endowed with innate idio*repulsive 
powers, or to a peculiar affection of the 
molecules of common matter. 

I. Of Electrical ExcHement, 

1. The mxxXvisX friction of all solids, whe- 
ther similar or dissimilar, and of many 
fluids against solids, will invariably excite 
electrical phenomena, provided one of the 
bodies be of such a nature as to obstruct 
the speedy diflTusion of the electrical vir- 
tue. Hence we must commence with a 
.list of electrical conductors and non-con- 
ductors. 

1st, The following substances conduct 
or favour the rapid distribution of electri- 
city. Those at the head of the list pos- 
sess a conducting power greater than that 
of water, in the proportion of three mil- 
lions to one. 

1. Copper 16. Saline solutions 

2. Silver 17. Animal fluids 

3. Gold 18. Sea water 

4. Iron 19. Water 

5. Tin 20. Ice and snow 

6. Lead above 0° 

7. Zinc 21. Living vegetables 

8. Platinum 22. Living animals 

9. Charcoal 23. Flame 

10. Plumbago 24. Smoke 

11. Strong acids 25. Vapour 

12. Soot and lamp- 26. Salts 
black 27. Rarefied ur 

13. Metallic ores 28. Dry earths 

14. Metallic oxides 29. Massive minerals 

15. Dilute acids 

2d, The following is a list of electrical 
non-conductors, in the order of their insu- 
lating power: 

1. Shell-lac trified bodies^ 

% Amber comprehending 

3. Resins diamond and 

4. Sulphur crystalliftedtrans- 

5. Wax parent mineraU 

6. Asphaltum 8. Raw silk 

7. GUM»and41n- 9. fiteachedsilk 
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10. Dyed silk 19. Caoutchouc of electricity, is probably very difGsnnt 

11. Wool, hair, and 20. Lycopodium from the chain ofnature.-f 

feathers 21. Dry chalk and There seems to be no physical quality 

12. Dry gases lime common to the conductorSy or to the non- 
13. Dry paper, parch- 22. Phosphorus conductors. The crystalline arrangement 

ment, and 23. Ice below 0^ of always introduces non-conducting* quali- 

leather Fahr. ties, more or less perfect, if we exclude the 

14. Baked wood, and 24. Oils, of which the metals. Thus carbon, in the iMilverulent 
dried vegetables densest are best or fibrous form, is an excellent conductor, 

15. Porcelain 25. Dry metaliic ox- but crystallized in diamond, it becomes an 

16. Marble ides, including insulator. The same difference exists be- 

17. Massive minerals fused alkaline tween water and ice; and, as is said, be- 
non-metallic and earthy by- tween pounded and compact glass. If 

18. Camphor dpates. pounded glass be indeed a cenductor, it 

must, from my experiments, be so in a rery 
The general arrangement of the above imperfect degree. Glass, resins, and fats, 
lists is tolerably correct, though it is pro- which in the solid state are non-conductors, 
bable that phosphorus, when freed from become conductors on being melted, 
adhering moisture, would stand higher Ontheevolutionof electricity by friction, 
among insulators. jg founded the construction of our common 
All material substances have been usually electrical machines. It was supposed* at 
divided into two classes; of electrics, and one time, that their action was connected 
non-electrics. But this distinction is ground- with the oxidizement of tbe amalgam, 
less, and calculated to mislead. Every sub- which is usually applied to the face of tbe 
stance is an electric, or capable by friction rubber. But Sir H. Davy having mounted 
of exhibiting electrical phenomena. Thus, a small machine in a glass vessel, in such a 
if we take any of the bodies in the first list, manner that it could be made to revolve in 
which are commonly called non-electrics, any species of gas, found that it was active 
for instance a copper ball, and insulating it in hydrogen, and more active in carbonic 
by a rod of any convenient solid in the se- acid, than even in the atmosphere. Indeed 
cond list, if we rub the ball with a piece of if we recollect that the friction of surfaces 
silk or worsted, we shall find it to become of glass, silk, or sealing-wax, is sufficient 
electrical. It will attract and repel light to produce electrical appearances, we can- 
bodies, and will give lucid sparks to a fin- not suppose oxidizement of metal to be es- 
ger which approaches it. To account for sential to their production. If we even 
these appearances, it has been said tliat the impel a current of air, or a minute stream 

electrical equilibrium which constitutes the ' , — 

common state of matter, is disturbed by the ■(• I have never yet met with difficulty in 

friction; and that one of the two bodies at- explaining tlie phenomena of mechanical 

tracts to itself a surcharge-of the electrical electricity upon Franklin's theory. An ob- 

fiuid, while the other remains in a deficient jection to it, which operates perhaps more 

state, whence the terms of positive and ne- than any other, is founded on erroneous 

gative, or plus and minus, have arisen, premises. I mean that, which is grounded 

Many of the appearances, however, are re- on the well-known phenomena of Uie reces- 

conciled with difficulty to a mere excess or sion from each other, of light bodies, whe- 

deficiency of one fluid; and hence the by- ther electrified minus or plus. It is al* 

pothcsis of a compound fluid, susceptible leg^d, that the presence and absence of a 

of decomposition by friction and other principle cannot have the same effect; that, 

means, has been introduced. The result- when bodies are surcharged with tlie elec- 

ing fluids are necessarily co-existent, the trie fluid, it is easy to conceive, that they 

one appearing on the body rubbed, and the may repel each other, as in the instance 

other on the rubber; but since the one is of the particles of solids by a union with 

most usually evolved on the surface of caloric; but it is not probable, that a defi- 

flass, and the other on that of resins, the ciency of electricity will any more cause 
rst has been called the vitreous, and the masses to separate, than that cold and heat 
second the resinous electricity. These two should both cause expansion in the same 
fluids,.corresponding to the positive and ne- solid. The truth is, that repulsion is not 
gative of Franklin, by their reunion pro- the cause of the separation of electrified 
duce a species of reciprocal neutralization, bodies, whether excited positively or nega- 
and electrical repose. Some recent inves- tively. Their recession is, in either case, 
tigations, of that profound physieo-g^ome- the consequence of an attraction between 
ter M. Poisson, render the second explana- them and the surrounding medium. Ana 
tion the less improbable of the two. Let it is of no importance, whether the compa« 
us always bear in mind, howevei;, that the rative surcharge in them attract the mat- 
hypothetical thread which we emplov at ter in the medium around; or the compan*' 
t>ieiettt^ to tie together the BOfttteredMots tive surcharge in thia, attract them. 



of pure mercury, on a plate of dry glass, presence of oil oaght to lessen the eifecf^ 
electrical excitement will result. as it diminishes the friction. It is highly 
The electrical phenomena excited by probable that the act of crystallization al- 
friction, are generally so energetic, as to ways induces a change of the electrical 
require nothing but bits of any light mat- equilibrium; as the crystalline structure 
ler £aT their exhibition. When we have to changes the electrical relations in g^eneral. 
detect the distui*bance of the electrical 3. Electricity produced by evaporation. 
equilibrium, occasioned by other and fee- If on the cap of the gold leaf electros- 
bier causes, more refined «i^c/ro«cepic means cope we place a small metallic cup, con- 
ire required. The most delicate of simple taining a little water, and drop into it a 
electroscopes consist of two oblong narrow red-hot cinder, the gold leaves will in- 
sUps of gold leaf, suspended from the cen- stantly diverge to a very considerable an- 
tre of the brass cap of a glass cylinder, gle. Or if we insulate a hot crucible of 
about 2 inches diameter and 6 inches long, iron, copper, silver, or porcelain, and pour 
The bottom of the cylinder should rest in into it a few drops of water, alcohol, or 
a metallic sole; from which, on the opposite ether, on connecting the crucible with an 
sides, two narrow slips of tin^foil should electroscope, electrical phenomena will 
raise up the inner surface of the glass, to appear. 

the leyel of the middle of the pendent slips 4. Electricity produced by disengagement 

of gold leaf. Coulomb's electroscope, of gas. 

▼hidi acts by the torsion of a fibre of the If into a platinum cup, resting on the top 

nik worm, suspending in a glass case a ho- of the electroscope, we put a little dilute 

rizontal needle of shell lac, terminated in sulphuric acid, and then throw in some 

a little disc of gilt paper, is still more sen- iron filings, or chalk, the gold leaves will 

sibie, and is much employed by the Pari- diverge, as the effervescence becomes ac- 

sian philosophers. Aided by either of these tive. The same thing is producible with 

instruments, we can observe the excitement nitric acid and copper filings, 

of electrical phenomena in the following 5. Electricity produced by disruption of . 

cases, independent of friction.* a solid body. 

2. In the futum of inflammable bodies. If we suddenly tear asunder plates of 
If we pour melted sulphur into an insulated mica, break across a stick of sealing-wax, 
metallic cup, we shall find after it concretes, cleave up a piece of dry and warm wood, 
that the sulphur and cup .will be both elec- or scrape its surface with window glass, 
trified; the former with the vitreous, the or finally cause a bit of unannealed glass, 
latter with the resinous electricity; or such as a Prince Rupert's drop, to fly asun- 
Bometimes reversely. But Messrs. Van der by snapping off a bit of Its tail, the 
Marum and Troostwyck, from a series of electrical equilibrium will be disturbed, 
experiments which they made on a nunlber Most of these cases may, however, be pro- 
of bodies, were led to conclude that the bably referred to friction among the mole- 
electricity was produced in such cases as culx. To the same head we may also refer 
theabove,either by the friction from change the electricity excited by sifting various 
of bulk, when the melted matter concretes, powders and metallic filings through a me- 
or from the friction which the electrical tallic sieve, or by dropping them on insu- 
bodies undergo, when they spread upon the lated plates. 

Mirfaces of other bodies, upon which they 6. Electricity excited by change of tem- 

tre poured in the liquid state. When gla- perature. 

rial phosphoric acid congeals, and when M Haiiy made the important discovery, 
calomelconcretes in sublimation, electrical that the property of exhibiting electrical 
phenomena are produced. The experi- phenomena by heat, belongs to those crys- 
nents of Uenly on the electricity excited tals only whose forms are not symmetrical; 
during the concretion of melted chocolate, that is to say, of which one extremity or 
do not seem easily explicable on the prin- side does not correspond with the opposite. 
«ple of friction. When it is cooled in the Thus, for example, the variety of tourma- 
lin pans into which it is first received, the line which he calls itogone, a prismatic 
elsctricity is strong, and continues for some crystal of nine sides, terminated at one end 
time afler it is removed. When it is again with a three-sided, and at the other with a 
nelted and allowed to cool, the electrical six-sided pyramid, when exposed to the 
virtue is restored, but not to its former temperature of 108® Fahr. shows no sign 
•trength. After the third or fourth fusion, of electricity. But if we plunge it for some 
the electricity becomes extremely weak, minutes into boiling water, and taking it 
When the chocolate is mixed with a little out with small forceps, by the middle of 
olive oil before it is poured out of the pan, the prism, present it to the cap of the elec- 
it then becomes strongly electrical. Now troscope, or to a pith ball pendulum, al- 
io ao far as friction is concerned, we should ready charged with a known electricity, 
have the electrical phenomena as decided we shall find it will attract it with one of 
at the fourth fusion, as the first; and the its poles, and repel with the other. Thb 
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three-Bided pyniDid possesses the resinoiu, rfips of ^old leaf, a known electriet^^ ei« 

and the six-sided the vitreous electricity, ther from excited glass or sealing iraz. If 

Although an elevation of temperature be they be divergent with the former, then the 

necessary to develope this property, it is approach of a body similarly electrified, 

not needed for its maintenance. It will con- will augment the divergence, but that of 

tinue electrical for six hours after its tem- ohe oppositely electrified will cause their 

perature has fallen to the former point, es- collapse. 

pecially if it be laid on an insulating sup- The following is a table of several sub* 

port. In fact it loses its electricity, more stances which acquire the vitreous electric 

slowly than a piece of glass, in similar cir« city, when we rub them with those which 

cumstances. follow them in the list; and the resinous 

This property of attracting light bodies electricity, when rubbed with those that 
when heated, was recognized by the an- precede them, 
cients in tourmaline, which was probably The skin of a cat. 
their lyncurium. The Dutch in Ceylon gave Polished or smooth glass, 
it the name of AtchemrikkeTf from its at- Woollen stuff or worsted, 
tracting the ashes, when a piece of it was Feathers, 
laid near the fire. It appears that a heat Dry wood, 
above 212*, impairs its electrical activity; Paper, 
and that it is some time before it recovers Silk, 
its pristine virtue. When the tourmaline Lac. 
is large, it is capable of emitting flashes of Roughened glass, 
electrical light. The Brazilian or Siberian No visible relation can be pointed out 
topaz exhibits the same phenomena by between the nature or constitution of the 
being slightly heated. I'he topazes of Sax- substances, and the species of electricity, 
ony, and the blue topaz of Aberdeenshire, which is developed by their mutual fric- 
are electrical only by friction. Boracite, tion. The only general law among the 
roesotype, and crystallized calamine, pos- phenomena, is, that the rubbing, and the 
sess similar properties of becoming elec- rifbbed bodjs always acquire opposite elec- 
trical with heat. tricities. Sulphur is vitreously electrified 

7. Electricity produced by contact of when rubbed with every metal except lead, 

dissimilar bodies. If we take two fiat discs, and resinously with lead and every other 

one of silver or copper, and another of kind of rubber. Resinous bodies, rubbed 

zinc, each two or three inches diameter, against each other, acquire alternately the 

furnished with glass handles, and bring vitreous and resinotis electricity; but, rub* 

them into momentary contact by their iftat bed against all other bodies, they become 

surfaces, we shall find, on separating them, resinously electrical. White silk acquires 

that they are both electrified. If we touch vitreous electricity with black silk, metab, 

a disc of sulphur gently heated, with the and black cloth; and resinous with paper, 

insulated copper plate, the electricall ef- the human hand, hair, and weasel's skin. 

fects will be still more striking. Acid crys- Black silk becomes vitreously electrical with 

tals, touched with metallic plates, yield sealing-wax; but resinously with hare's, 

electrical phenomena. Finally, crystals of weasei's, and ferret's skins; with brass, 

oxalic acid, brought into contact with dry silver, iron, human hand, and white sUk- 

quicklime, develope electricity. On the Woollen cloth is strongly vitreous with 

excitation of electricity by contact of dis- zinc and bismuth, moderately so with sil- 

similar chemical bodies, is founded the ver, copper, lead, and specular iron.^ It ts 

principle of galvanic action, and the con- resinous with platina, gold, tin, antimony* 

struction of the voltaic battery. Of this gi*ay copper, sulphuret of copper, bisulphu- 

admirable apparatus we shall treat in the ret of copper, sulphurets of silver, antirooj 

sequel. ny, and iron. When two ribbons of equal 

II. Of the two Electricitiei. surface are excited by drawing one length- 

We have already stated, that the two elec- wise over a part of the other; tliat which na« 

tricities are always connate and simultane- suffered friction in its whole length, be- 

ous. If they result from the decomposi- comes vitreously, and the other resinousj 

tion of a quiescent neutral compound fluid, electrical. Dry air impelled on glass be- 

we can easily see that this co-existence is comes resinously electrical, and leaves tnc 

inevitable. Hence also we can understand, glass in the opposite state. Silk stufis, apta- 

how any body by friction, may be made to ted in the atmosphere with a rapid motion* 

exhibit either of the two electricities, ac- always take the resinous electricity, wmic 

cording to the nature of the rubber. The ti^e air becomes vitreously electrified. A n^ 

only exception is the back of a living cat, bonofwhite wlk, rubbed against a wcHdyw 

which f " " ' ***""* 
rubber 



•ndy on cooling, it will ag^n exhibit mark* trized condition, the first resinonsly, thp 

€vf Uie %itreou8. The general result which second and third vitreously. But of this 

was deduced by M. Coulomb, from his position, there is neither probability nor 

Tery numerous and exact experiments on eTidence. I'he electricity produced by their 

this curious subject, is the following:— contact, on an extensive suiiace, wjtli other 

When the «tu*face8 of two bodies are bodies, is evidently a disturbance of the 

nibbed together, that whose component pre-existing equilibrium. A wire connect- 

parts recede least from each other, or ele- ed with the most delicate electroscope of 

vate least from their natural position of torsion, which moves through 90^ with 

repose, appear, in consequence, more dis- a force of less than 1- 100,000th of a grain, 

posed to assume the viti-eous electricity; will indicate no electricity, when made to 

this tendency augments if the surface ex- touch the most energetic acid or alkaline 

periences a transient compression. Rcci- body. 

procally, that surface whose particles de- In describing the two electricities, we 
▼iate most from their ordinary position by must not omit the interesting observations 
the violence of the other, or by any cause of Ehrman. There are substances of the 
whatever, is, for that reason, more disposed imperfect conductor class, which are ca- 
to take the resinous condition. This ten- pable of receiving only one kind of elec- 
dency increases if the surface undergo a tricity, when made to form links in the 
real dilatation. The stronger is this oppo- voltaic chain. M. Ehrman styled them unu 
aition of circumstances, the more energetic polar bodies. Perfectly dry soap, and the 
is the development of electricity, on the flame of phosphorus, when connected with 
.two surfaces. It grows feebler in propor- the two extremities of the voltaic appara- 
tioii as their state becomes more similar, tus, and with the ground, discharge only 
Perfect equality would nullify the pheno- the resinous electricity. The flames of af- 
mena, provided it could exist. Thus, when cohol, hydrogen, wax and oil, dischai'ge, 
a dry animal or vegetable substance is rub- under like circumstances, only the vitre- 
bed against a rough metallic surface, it ex- ous electricity. All these bodies, however, 
hibits signs of resinous electricity. In this when connected with only one pole of the 
case,it8partsare forcibly separated. When, pile, and with the ground, destroy the di- 
on the other hand, it is rubbed on a polish- vurgence of the leaves of the electroscope 
cd metal, which scarcely aflects its surface, attached to that pole. To render these re- 
or merely compresses tlie particles, it ei- suits manifest, insulate in dry weather a 
ther affords no evidence of electricity, or battery of about 200 pairs of plates. Con- 
exhibits the vitreous kind. Heat, by dilat- nect with each extreme pole, the cap of a 
ing the pores, acts on the surfaces of bo- gold leaf electroscope, by a moveable wire, 
dies, as a coarser rubber would do. It dis- When either electrossope is brought in 
poses them to take the resinous electricity, contact with soap communicating with the 
Thus also new black silk, strongly dyed, ground, the slight divergence of the gold 
being rubbed against a ribbon of white slips ceases. But, when the soap is con- 
silk, takes always the resinous electricity, nected with both electroscopes, and also 
But when the black stuff" is worn, and the with the ground, the divergence of tl>o 
colour faded, if we open the pores of the leaves of the electroscope, attached to the 
white ribbon by heat, this acquires in its zinc end or vitreously electrified pole, will 
turn a greater tendency to the resinous continue, while the leaves of the other elec- 
dectricity than the black silk, and, conse- troscope will collapse. The inverse order 
quently, makes it vitreous. This disposi- of effects occurs, or the zinc electroscope 
I tion vanishes, as might be expected, with collapses, when the flame of a taper is con- 
the accidental cause that produced it, and nected with both electroscopes, and with 
the white ribbon, on becoming cold, rc-ac- the ground. 

Suires the vitreous electricity. The black Mr. Brande, in an ingenious paper pub- 

ye produces on wool the same effect as lished in the Phil. Trans, for 1814, has en- 

on silk. A white ribbon, rubbed against deavoured to explain the curious phenome- 

white woollen stuff*, gives always sig^ns of na, with regard to flames, in another way. 

resinous electricity; but, against wool dyed As some chemical bodies are supposed by 

black, it affords signs of the vitreous dec- him to be naturally in the resinous, and 

tricity. I have entered somewhat minutely others in the positive electrical state, he 

into the detiul of the apparently trifling supposes that tlie positive flame will be at- 

caiises which give birth to the one or the tracted and neutralize the ncg~ative polari- 

other electricity, as they may tend to throw ty, while tlie negative flame will operate a 

some light on the electricities evolved similar restoration of the equilibrium at 

among chemical bodies by friction or sim- the positive pole. To determine the truth 

pie contact. It has been supposed, indeed, of this hypothesis, he placed the flames of 

that uncombined acids, alkalis, and me- various bodies between two insulated brass 

tals, are naturally and constantly in an clec- spheres, <w>ntaining each a delicate thermo-^ 
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meter. His first experiment verified Mr. to the negative ball, both being feebly elec- 

Cuthbertson's observation, that the flame trified by a cylindrical machine of Kaime's 

of a candle communicates its heat chiefly construction. 

Flamet attracted by the 
Positive Ball. ^egaiine BdR, 

Phosphuretted hydrogen, slightly. Olefiant gas. 

Carbonic oxide in a small stream, doubtful. Sulphuretted hydrogen, slightly; its sul- 
Ditto in large stream. phurous acid vapour passed off to the 

The acid from the flame of sulphur. positive ball. 

Flame and acid fumes of phosphorus. Arsenuretted hydrogen; its arsenioua acid. 
Stream of muriatic acid gas, shown by coat- passed feebly to the other ball. 

ing the bails with litmus paper. Hydrogen, result doubtful from equality of 
Stream of nitrous acid. attraction. 

Vapour of benzoic acid. Flame of carburet of sulphur; its acid fumes 
Ditto of amber. passed to the positive. 

Flame and alkaline fumes of potassium. 
Flame of benzoic acid. 
Flame of camphor. 
Flame of resins. 
Flame of amber. 

" The flame of oil, wax,** &c. says Mr. 1. If we communicate electricity to an 
Brande, ** must be considered as consisting insulated metallic sphere, we shall find the 
chiefly of those bodies in a state of va- whole electric power diffused over its sur- 
pour; and their natural electricities being face, and the particles in its interior, abso« 
positive, it is obvious, that when connected lutely devoid of the least electric virtue. 
with the positive pole of the battery, and Let the ball of iron or brass have a hole 
with a gold leaf electrometer, the leaves of about an inch diameter, reaching to its 
will continue to diverge; but when applied centre. Then on touching the centre, with 
to the negative pole, that electrical state a metallic spherule attached to the end of 
will be annihilated by the inherent positive a needle of lac, and instantly applying it 
energy of the flame, and consequently the to a delicate electroscope, we shall perceive 
leaves of the negative electrometer will no sigfn of electricity whatever. If the 
not diverge. On the other hand, the flame spherule, however, touch the outer edge 
of phosphorus is negatively unipolar. Now of the hole, or the surface of the globe at 
it has been shown that this flame, (owing any point, it will acquire a very manifest 
probably to the rapidity with which it is electricity. Hence, if we apply for a mo- 
forming a powerful acid, by combination ment to the surface of an electrified 24 
with a Targe quantity of oxygen), is attract- pound shot, two liemispherical cups of till- 
ed by the positively electrified surface, and foil, furnished with insulating handles, we 
consequently that it is itself negative, so shall find that the whole electrical virtue 
that it would transmit negative electricity has passed into the cups, whose weight 
to the electrometer, but would annihilate may not equal the ten -thousandth part of 
the negative power, and thus appear as an that of the ball. This distribution is to- 
insulalor undei* the particular circumstan- tally independent of the nature of the sub- 
ces which M. Ehrman has described." I stance, and is deducible from the law dis- 
shall not stop to investigate the justness of covered by Coulomb, that electrical attrac- 
these ingenious conclusions. They do not tions and repulsions, are inversely propor- 
aflPect the unipolarity of dry soap; which tional to the squares of the distances, 
on Mr. Brande*s tlieory of that of flames. If the body be spherical, the exterior 
should be naturally and permanently in the electrical stratum, which always coincides 
state of positive electricity; which we with the surface of the body, will be the 
know it not to be. same with the thin stratum in its interior. 
III. Of the Distribution of Electricity. If the proposed splieroid, be an ellipsoid, 
Under this head we shall be able to ar- the inner surface of the electrical stratum, 
range several important phenomena, which, will be also a concentric and similar ellip- 
by their disjunction, authors have frequent- soid; for it is demonstrated, that an ellip- 
ly rendered complex and difficult of com- tical stratum, whose surfaces aie thus con- 
prehension. We shall treat in the first centric and similar, exercises no action on a 
place, of the distribution of either electri- point placed in its interior. The thickness 
city, insulated in one body, and in a sys- of the layer in each of its points, is found 
tem of bodies in contact; in the second generally determined by this construction, 
place, the distribution of electricity in a It hence results, that this thickness is 
system of contiguous bodies, not in con- greatest at the summit of the greater axis, 
tact. and least at the f onunit of the anudler. 
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Tlic thicknesses corresponding to the dif- smaller ones bein^ in contact, and one of 

fi»^t summits, are to each other, as the them with the larger. He found that the 

JF^ lu J««P^?.*^^« *^«!- , , quantity of electricity of the smaller globe, 

2. Were the atmosphere, and the glass most distant from the greater, was to that 
TOpport, perfect non-conductors, the above of the intermediate, as 2.54 to 1. Four 
di^ibution would contmue till some other globes of two inches being placed in a row. 

Z^I Tf i!^!i^^i "^*u ^' °^ '" *'?"^*''^ successively in contact with each other. 

With, t*e ball. But the surface of even and with a globe of eight inches diameter, 

Udcered glass, yields slowly to the idio-re- the ratio of the quantities of electricity 

pulsive power of the electrical fluid; and taken by the small globe, farthest from the 

the atmosphere, partly by its aqueous par- large one, and that nearest it, was found to 

^cles, and partly by its own feebly con- be 3.4 to 1. Having placed 24 fflobes. each 

ducting: power, continually robs the globe of two inches diameter, in a like series 

of Its electricity. The immediate aerial with the larger globe, Coulomb compared 

envelope no sooner acquires electric im- the 24th little globe, that is to say, the last 

pregnation, than it recedes, and is repla- in the row, with others in the same row, 

ced by a new sphere of gaseous particles, and the results were as follow:— 

S[wi\LT'il"*' aerial movement of re- 24^,, t^ ^^e 23d as 1.49 to 1 

pu^on and attraction, the ball, m a short 24th to the 12th as 1.7 to 1 

time, loses its excess of vitreous or resin- 24th to the 10th as 2.1 to 1 

WB aectricity, and resumes the neutral 24th to the 1st 

strte. By placing It m the centre of a dry which was in contact 

Vkss receiver, the period of electrization ^j^^ the large globe, as 3.72 to 1 

may be prolonged, but, sooner or later, 24th to that of 

Ae electric equilibrium is restored be- ^j,^ j ,q,, ^^ 2.16 to 1. 

tween it, and the surrounding matter. b fa » 

3. If we bring into contact with the When two electrified spheres, of equal 
ahove electrized ball, an unelectrified one size in contact, are examined as to the state 
of the same bulk, but of a very different of the electricity on the different points of 
weight, we shall find an equal distribution their surfaces, we have the following rela- 
te take place between them. An insula- tions: — 

t^ disc or spherule applied to the surface Position of the pointt Ratio of the second 

of each, will be capable of affecting a gra- compared. thickness to the first. 

duated electrometer of torsion, to the 90® and 20® insensible 

same degree. We thus perceive that bo- 90 30 0.2083 

^es do not act on electricity, by any spe- 90 60 0.7994 

^es of elective attraction or affinity. They 90 90 1.0000 

must be regarded merely as vessels, in 90 180 1.0576 

ijich Uiis power is distributed, agree- ,f ^^e diameters of tlie two globes be as 

able to the laws of mechanics. 2 to 1. 

When the above globes ai'e separated, 90® and 30** insensible 

their electricities dinu.se themselves uni- 90 60 0.5882 

fennly about them, and the quantities are 90 90 1.0000 

foaad equal when the surfaces ai*e so. But 90 180 ' 1.3333 

tf the surfaces be unequal in any given ra- ^hat in ordinary cases, electricity is ecu- 

t», it then happens that the quantity of ^^^^ ^^ t^^ surfaces of bodies, not merely 

etectricily varies m a different ratio, which ^ ^1,^ non-conducting faculty of the air, 

» less than that of the surfaces. Thus ^ut by a species of mechanical pressure 

Coulomb ascertained, that when the sur- which air exercises, becomes evident, wlien 

ftte of the smaller globe was nearly one- ^^ i^gsen the density of the air by exhaus. 

fifteenth of ^at of the larger, its quantity ^jon. Though the conducting atrial par- 

of electric fluid was one-eleventh. The tj^les are thus greatly diminished in num. 

foUowmg IS bis general table of results:— ^g^, rendering the insulation apparently 

Surf f ^bh f Densiti/ in little sphere, more complete, yet the electric power now 

aiuj e oj pee, whose surface = 1. emanates with vast rapidity, from the elec- 

1 1 trized ball, in visible coruscations, Rarc- 

4f 1.08 fi^d ^^^ ^^ therefore a good conductor. 

1^ 1*^^ 4. By touching various points of insula- 

64 1.65 te^ electrized bodies with a little disc of 

Infinite, less than 2.00 metallic foil, cemented to the end of a nee- 

Do. calculated by M. Poisson, 1.65 ^le of lac, which he applied to his electro- 

The difference therefore can never meter, M. Coulomb ascertained the varia* 

mount to two. He placed two globes, tionof electrical density, that exists at dif- 

etch oftwo inches diameter, in a line with ferent points on the sui-faces of bodies, of 

« g;lobe of ei^t inches diameter; the two different forms and magnitudes. He thus 
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found, that towards the extremities of all wc fcmove the two spheres from one ano. 

oblong conducting' bodies, whether thin ther, and it becomes null at a certain dis- 

plates, prisms, or cylinders, there is a ra- tance, which depends on the ratio of their 

pid aiigmenUtion of the electricity. He radii. Then the point of the little sphere, 

insulated a circular cylinder of two inches where the contact was, passes back into its 

diameter and thirty inches in length, ter- state during the contact, that is to sayi it 

minated at each end with a hemisphere, has no species of electricity. Departing 

By comparing the quantities of electricity from this term, if we augment the distance, 

accumulated at the centre, and at various the electricity remains of the same nature 

points, near to its extremities, he found over the whole surface of the little sphere, 

Batio of the second ^"^ that nature is the same as during the 

eiectrometric torsion contact. These phenomena are always pe- 

to the first. culiar to the smsiller of the two spheres. 

Touched at the middle and ' whatever may be the quantity of electrici- 

2 inches from the end, - 1.25 ^V communicated to them. On the larger 

And 1 from do. - 1.80 sphere, the electricity is always and 

And at the end, - 2.30 throughout of the same kind, as at the 

When the cylinder becomes more and «>^"™^"t of contact. , «,». ♦!.. 

more slender towards its extremiUes, the ^" *" experiment made by Coulomb, ^t 

increase of electricity becomes in these «^^*^ f""^"", ^^1?^ eleven mches, and the 

parts more considerable, and more rapid. T* L 'T T .^^^^'^^^^^.^^^ i"? W^U 

Lastly, if the extremity of the cylinder be J*^ V . e»^^^"';^ties contmued till th e di - 

prolonged like the apex of a cone, the ac *^V)^^ ^""f^^ \^^, »"^^^«- ,^^*^" ^l^' 

cumulation which occurs at this point be- ?;"^f ^^ f tlie latter was only two and a 

^^>n<.« a« cf,.«««. tK„* ♦!.« ««^:«*.„«1^ «r*k^ half inches, the opposition continued till 

comes so strong*, that the resistance ot the ^i j. ^ • ** j i. li?* u^* 

ur is no longer sufficient to retain the elec J,''' <^'* ""/=« ''T™Ur '".^ * *'l'C' 1' 

tricity on the surface of the conducting •>"* "°\ beyond When the globes are 

body, and it escapes in luminous copusca- ^'^'^]' the»e peculianttes do not take place, 
tions, visible in the dark. In this case, the When two oppositely electnzed sphere. 

uniform distribution of electricity, extends "X e^dof^. "PPro'/Jl''* ,*°T" T. 

to a very small distance from the pointed "'"if' ^'"' ^^'f"^"?" "^ t^f electnc coatinf 

extremitv. We thus perceive why bodies »* **"* ""■■"* pomts of their two Surfaces 

furnished with sharp 'projections, rapidly becomes greater, and mcreasesindefimtely 

lose the electricity communicated to tW. " *''*."• ^'**»"~ d.itun.shes. The pressure 

In like manner, a circular plate of five '?"<="5d. by the electricity, apunst Ae 

inches diameter- urh™ *l^<.trifi-.,l I... o» plate of air interposed between the two bo- 
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a'half incherio?, and 7t 'the border M °*'*, 'P*^^, or otherwise, must pass previous 

times that of the centre. We can thus J° the actual contact from one surface to 

understand how electrical machines, fur- ^,?. ^''' . ^ j- . . ». * *k- 

nished with elongated pi^ime conductors, ? ^)^ "^^l^" ** ' distance is a key to the 

furnish very vivid sparks. principal phenomena of electricity. 

<> r\e ♦»,-. A- 4.'u .• 1. 1 . • .. I" o"'' "rst inquiries we remarked, that 

omnnJ^rnnt^^not^inr ""^ i' ^^^^^T'^^^^ electrized bodies attract, or seem to at- 

among contiguous bodies, not in contact. ^^^^^^ ^,i ^^^ ,j^,,t ^,^^^^^^ presented to 

Let us examine first what happens when them, without its being necessary to de- 
two electrified spheres separated from con- velop in the latter the elective faculty, 
tact, are removed to a little distance from cither by friction or communication. But 
each other. A very remarkable phenome- now we must conceive that this development 
non is then developed. We have seen, that is spontaneously eflTected, by the mere in- 
during contact, the electricity is of the fiuenceat a distance of the electrized body» 
same natui-e on the two spheres. To fix on the combined electricities of the small 
our ideas, left us suppose it to be vitreous, bodies around. Thus all the attractions. 
We have likewise seen that it is null at the whether real or apparent, which we ob- 
point of contact. Now at the instant of se- serve, take place only between electrized 
parating the two spheres, if their dimen- bodies. 

sions be unequal, this nullity no longer ex- When therefore an insulated conducting 

ists. A part of the combined electricity body B, which is in the natural state, is 

of the small sphere is decomposed, and put in presence of another insulated elcc- 

that which is of a nature opposite to the trized body A, the electricity distributed 

electricity of the gi-cat sphere, namely the on the surface of A, acts by influence on 

resinous in the present example, is carried the two combined and quiescent electrici- 

towards the point where the contact occur- ties of B, decomposes a quantity of them 

Ttd* This efib€t diminidbes iccordin|p as proportional to tlie intensity of its acltion. 
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resolving it into its two constituent prinei- cHy. Let nt r€fittore the tiatnftd stste, hf 

pies. Of these two electricities become touching the cap with our fin^r. Holding^ 

IVee, A attracts the one» and repels the again the sealing-wax, a little above the 

oUier. The second is carried to the por- electroscope, let us then touch its cap for 

lion of the surface of B, which is most re- a moment with our finger, and after remov* 

mote from A; tbe first to the contiguous ing it withdraw the wax, we shall perceive 

surface. These two electricities react in the leaVes continue to diverge, and on try^* 

their turn on the free electricity of A, and ing the species of electricity, we shall find 

eTen on its combined electricities, of it to be the vitreous; for the approach of 

which one part is decomposed by this re- excited wax will make the divergence di- 

sction, and is separated, if the body Abe minish, while that of excited glass will 

also a conductor. This new separation in- make it increase. 

duces a new decomposition of the combin- These reciprocal attracftions, repulsions, 
ed electricity of B, and thus in succession, and decompositions of the electrical com- 
till the qUstntities of each principle become pound, explain perfectly the action of the 
free, or the two bodies come into an equili- condenser of electricity as contrived by 
briam, by the balancing of ftll the attrac- CEpinus or Volta, and improved by Cuth- 
^ve and repulsive forces, which they mu- bertson; of the elcctrophorusj of the Ley* 
tually exercise, in virtue of their similar or den jar; and in some measure, of that mys- 
dissimilar nature. terious apparatus, the voltaic battery. To 
If A is vitreously electrized, and the con- this subject, all our preceding electrical re- 
dactor B is a cylinder, the end of it ad- searches may be considered as merely in- 
joining to A will be resinous, and the re- troductoryt'for this instrument constitutes 
mote end vitreous, while the middle portion the great link between electricity and che* 
will be nearly neutral. mistry, deriving probably its uninterrupted 
If we now touch this remote end with a series of impulsive discharges, and conse- 
third insulated conductor C, in the natural quentty its marvellous power of chemical 
state, and then remove it, we shall find it analysis, from the conjoined agencies of 
charged with vitreous electricity. Or if electricity, and elective attraction, 
we touch the remote end of the second con- IV. Of Voltaic Electricity. 
ductor with a finger, and after withdrawing The accidental suspension of recently 
it separate the first and second insulated killed frogs, by copper hooks to the iron 
conductors, to a considerable distance, we palisades of his garden, was the occasion 
shall find that B has acquired electricity, of the celebrated Galvani observing certain 
independent of the presence of A. Had we convulsive movements, in the limbs of the 
not touched it, however, then on putting animals, which no known principle could 
Ihcm asunder, B, no longer exposed to the explain, and thenceforth of opening up to 
influence of A, would instantly recover its mankind, a rich and boundless field in phy- 
natural state. The two decomposed elec- sical science.f As the practical nature of 
tticities would in this case flow back from this work precludes us from entering into 
the extremities, and recombining, restore historical details, we shall at once proceed 
the equilibrium. If A was vitreous, the to describe the present state of vo?^a«ctf fee- 
touch of an unelectrified finger, would ti^city and electro-chemistry. Galvani had 
make B pass into the resinously electrical' ascribed the muscular movements to a se- 
itate, by opening a channel, so to speak, ries of discharges, of a peculiar electricity, 
for the repelled vitreous electricity to es- inherent and innate in living beings, to 
cape. We see also, how this action and which the name animal electricity, or the 
Traction may prodigiously increase the in- more mysterious term galvanism, was for 
tensity of an electricity originally very fee- some time given. Volta proved, that the 
ble. On this principle we can at pleasure phenomena proceeded from the contact of 
communicate to an insulated conductor, the two dissimilar metals, copper and iron, 
either of the electricities, from one electri- producing such a disturbance of the elec- 
ted body or source. trical equilibrium, as was sufficient to af- 
Thus having excited a stick of sealing- feet the most delicate of all electroscopes, 
wax by rubbing it on the sleeve of our coat, the irritability of a newly killed frog, 

we may make this resinous electricity pro- — ■ 

duce either the resinous or the viti-eous f According to Wilkinson's history of 

state, in the gold leaves of an electroscope. Galvanism, tlie first galvanic phenomenon 

If we hold the stick at a little distance, observed, was that of the taste excited on 

above the cap of the electroscope, the the tongue by pieces of silver and zinc; 

leaves will immediately diverge, and if and Galvani was first led into this path of 

We then remove it, they will instantly col- investigation, which has immortalised his 

lapse. If we now touch the cap for an in- name, by the convulsions observed in some 

*tant with the sealing-wax, the leaves will frogs, prepared for soup, and brought ac- 

acquire thte same electrical state; they will cidentally near to an electrical machine, 

continue divergent, with resinous electf i- from wbieh sparks were proceeding. 



lihougti it was insensible to every electro- aink into the gnrt, they will shioe forth on 

scope of human construction. He fully the diadem of English science, companion 

Terified this fine theory, by showing, that gems to the diamond of Newton, 
a few contacts of the dissimilar metals, I shall now endeavour to give a brief sur- 

zinc and silver, in the form of discs, fur- vey of voltaic phenomena* conducting my 

nished with insulating handles, were capa- steps, by the researches of these philoso- 

ble of affecting the common condenser of phers. 

electricity. Galvani, however, anxious to There are six great eras in electro-cher 

defend his own hypothesis, which linked mical science:—!. Its first discovery by 

liis name to the science, adduced some cu- Galvani; 2. Volta's discovery of the contact 

rious facts, which proved, that muscular of dissimilar metals, disturbing the electric 

convulsions could be produced in the limbs equilibrium; 3. Volta's invention of the 

of dead frogs, altogether independent of pue; 4. The chemical power of this instru- 

metals. This led Volta to the further dis- ment, first observed by Messrs. Carlisle and 

covery, that other dissimilar bodies, be- Nicholson, in the decomposition of water; 

sides metals, were capable by contact of 5. The identity of these chemical effects 

disturbing the electrical equilibrium. with those producible by (common electri- 

Since a slender rod of silver and of zinc, city, first discovered and demonstrated by 
touching each other at one of their ends. Dr. Wollaston, in his admirable *' Experi- 
and at the other brought into contact with ments on tlie Chemical Production and 
the nerve and muscle, or spine and toes of Agency of Electricity;" and lastly. The ge- 
A dead frog, could excite powerful convul- neral laws of electro-chemical decomposi- 
sions, it occurred to Volta, that a repetition tion and transfer, revealed by Sir H. Davjr, 
on a more extended surface, of that simple in a series of memoirs, equally remarkable 
series of two metals and moisture, might for genius and industry. It is but justice 
produce a combined effect, capable of be- to this philosopher to state that the germ 
ing felt by the human hand- By a most of his most splendid discoveries, was ms- 
philosophical prosecution of his own prin- nifestly formed and exhibited, immediately 
ciple, he happily succeeded in constructing, after the construction of the pile was an- 
by regular alternation of discs of silver, nounced. Volta's celebrated letter, de- 
ainc, and moistened cloth or pasteboard, scriptive of his invention, is dated Como, 
reared in a columnar form, the electro-che- March 20, 1800; it was published in the 
mical pile and battery, which will associate Philosophical Transactions, in the autumn 
the name of Volta to that of Galvani, of that year; and in Nicholson's Journal, 
through each succeeding age. The com- for September of the same year, we have 
pound metallic arcs of copper and zinc, an important communication from Sir H. 
with which he connected a circle of cups Davy, then Superintendent of the Pneums^ 
containing salt-water, to form his courorme tic Institution at Bristol. 
lies tosses, may be regarded as the same ap- Mr. Carlisle having been favoured, by Sir 
paratus, in a horizontal, instead of a co- Joseph Banks, with a private perusal of 
lumnar arrangement. The former construe- Volta's letter, constructed a pile; and in the 
tion was happily modified by Mr. Cruick- beginning of May, assisted by Mr. Nichol- 
shanks into the voltaic trough; while the son, made several experiments on the de- 
latter has suggested the arrangement of composition of water, and the reddening of 
parallel porcelain cells, into which a conca- litmus by its means; but out of delicacy to 
tenated series of compound metallic plates the Pro^ssor of Pavia, these were not pub- 
is immersed. lished till July. Mr. Nicholson, in a mas- 

Amid the crowd of philosophers, who, terly account of Volta's discovery, Mr. Car- 

afler Galvani and Volta, entered this ar- lisle's, and his own, says, " We had been 

duous field, two are pre-eminent for the in- led by our reasoning on the first appearance 

genuity and success of their investigations, of hydrogen, to expect a decomposition of 

Dr. Wollaston and Sir H. Davy. The first the water; but it was with no little surprise 

had the singular merit of tracing up the that we found the hydrogen extricated at 

analogy between the mysterious operations the contact with one wire, while the oxygea 

of galvanic, and of common electricity; and fixed itself in combination with the other 

afterwards invented an apparatus, by which wire, at the distance of almost two inches, 

this agent can excite vivid ignition, in al- This new fact still remains to be explained, 

most a microscopic compass. Of the disco- and seems to point at some general law oi 

veries made by Sir H. Davy, in voltaic elec- the agency of electi*icity in chemical opc- 

tricity, and in chemistry, by the sagacious rations." , 

application of ite unlimited powers, it is " Struck," says Sir H. Davy, " with the 

difficult to speak in the cold language of curious phenomena noticed by Messrs. «i- 

philosophy. They probably surpass in im- cholson and Carlisle, namely, the yP*^. 

portance, as they do in splendour, the uni- separate production of oxygen ^'^j.S.^ '^ 

ted discoveries of preceding chemists; and gen from different wires, or from dineren 

when the breath of contemporary envy shall parts of the water completing the galvani 



ISiLtE £Li£ 

^rele, my first researches were directed cipitate formed on its surface, which oH 
towards ascertaining, if oxygen and hydro- being burnished, was evidently copper; but 
S^n could be separately produced from the opposite wire had no such coating, 
quantities of Water, not immediately in con- Upon reversing the direction of the cur- 
tact inth each other.** He then proceeds rent of electricity, the order of the pheno* 
to describe very ing^enious and decisive ex- mena was of course reversed; the copper 
periments, in which he produced the dis* being shortly redissolved by assistance of 
tinct evolution of oxygen and hydrogen, the oxidating power of positive electricity 
from water contained in two separate and a similar precipitate formed on the op- 
glasses, even when the communication was posite wire. 

made between them, through dead muscu- A similar experiment, made with gold 

lar fibre, through his own body, or even wires ..X-of an inch diameter, in a solution 

through three persons. He next submits Qf corrosive sublimate, had the same suc- 

water, deprived of its loosely combined cess. 

oxy^n by boiling, to the voltaic pile, and if a piece of zinc and a piece of silver 

obtains its two constituents in a pure state, have each one extremity immersed in the 

''Reasoning," says he "on this separate game vessel, containing sulphuric or muri- 
production of oxygen and hydrogen, from atic acid diluted with a large quantity of 
difierent quantities of water, and on the water, the zinc is dissolved and yields hy- 
ex]^riments of Mr. Henry, junior, on the drogen gas by decomposition of the water; 
action of galvanic electricity on different the silver not being acted upon has no pow- 
compound bodies, I was led to suppose, er of decomposing water; but whenever the 
that the constituent parts of such bodies ^jnc and silver are made to touch, or any 
(supposing them immediately decomposa- metallic communication is made between 
ble by the galvanic influence), might be them, hydrogen gas is also formed at the 
separately extricated from the wires, and surface of the silver. Any other metal be- 
in consequence, obtained distinct from each side zinc, which, by the assistance of the 
other." After submitting solution of pot- acid employed, is capable of decomposing 
ash to the voltaic powers of 100 pairs of water, will succeed equally, if the wire 
small plates, without obtaining the expect- consists of a metal on which the acid has 
ed decomposition, he observes, " Surpri- qq effect. 

sed at these results, which proved that no Experiments analogous to the former, 

decomposition of potash had taken place, and equally simple, may also be made with 

sndthatthatsubstanceinthismodeofope- many metallic solutions. If, for instance, 

rating, only enabled the galvanic influence the solution contains copper, it will be pre- 

to extricate oxygen a:nd hydrogen more ra- cipitated by a piece of iron, and will appear 

pidly from water, 1 was induced to operate ©n its surface. Upon silver, merely im- 

npon tliis substance in the way of direct mersed in the same solution, no such effect 

communication.** Still, only the water was jg produced; but as soon as tlie two metals 

decomposed, as we might now expect. He are brought into contact, the silver receives 

finally describes the decomposition of wa- a coating of copper. 

terof ammonia, as well as sulphuric and in the explanation of these experiments, 
nitric acids, and concludes by correcting an gays Dr. Wollaston, it is necessary to ad- 
error into which Dr. Henry had fallen, con- yert to a point established by means of the 
eerning a supposed decomposition of pot- electric pile. We know that when water is 
ish. •* If," says he, " the ratio between the placed in a circuit of conductors of electri- 
quantities of oxygen and hydrogen pro- city, between the two extremities of a pile, 
duced from the diflferent wires, be always if the power is sufficient to oxidate one of 
the same, whatever substances are held in the wires of communication, the wire con- 
solution by the water connected with them, nected with the opposite extremity affords 
this nascent hydrogen will become a pow- hydrogen gas. Since the extrication of hy- 
erful and accurate instrument of analysis.'* drogen in this instance, is seen to depend 

Dr. Wollaston coated the middle of a very on electricity, it is probable that, in other 
fine silver wire, for two or three inches, instances, electricity may be also requisite 
with sealing-wax, and by cutting it through for its conversion into gas. It would sp- 
in the middle of the wax, exposed a section pear, therefore, that in the solution of a 
of the wire. The two coated extremities metal, electricity is evolved during the ac- 
of the wire thus divided, were immersed in tion of the acid on it; and that the forma- 
a solution of sulphate of copper, placed in tion of hydrogen gas, even in that case, 
an electric circuit between the two con- depends on a transition of electricity be- 
ductors of a cylindrical machine; and sparks tween the fluid and the metal, 
taken at 1-lOth of an inch distance, were We see, moreover, in the experiments 
passed by means of them through the solu- with zinc, that this metal, without contact 
tion. After 100 turns of the machine, the of any other, has the power of decomposing 
wire which communicated with (what is water; and we can have no reason to sup- 
called) the negative conductor, had a pre- pose that the contact of the silver produces 
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fuiy new power, but that it serves merely «nd hydrogen gas, instead of their beinff 

as a conductor of electricity, and thereby formed separately as by the electric pile.*!'!- 

occasions the formation of hydrogen gas. Me is inclined to attribute the difference 

In the next experiment, the iron by itself i,n this respect to the greater intensity witli 

has the power of precipitating copper by which it is necessary to employ common 

means, it is presumed, of electricity evolv- electricity; for that positive and negative 

ed during its solution; and here likewise electricity so excited, have each the same 

the silver, by conducting the eleotricitVj chemical power as they are observed to 

acquires the power of precipitating the have in the electric pile, may be astcertjun- 

copper in its metallic state. ed by other means.f 2 

The explanation now given, with regard In the precipitation of cop^r by silver* 

to these voltaic combinations of single pairs, an instance of deoxidation by negative elec- 

receives additional confirmation from the tricity has been mentioned; the oxidating 

above comparative experiments with com- power of positive electricity may be also 

mon electricity. These show, that the proved by its effect on vegetable coloum. 

same transfer of chemical power, and the Having coloured a card with a strong* 

same apparent reversion of the usual order ' 

of chemical affinities in the precipitation of fl In my memoir on my theory of gal'v-an- 
copper by silver, may be effected by a com- ism, I suggested, that the decomposition oT 
mon electrical machine. water, which WoUaston effected by xne- 
The chemical agency of common elec- chanical electricity, might not be the effect 
tricity is thus proved to be the same with of divellent attraction, hke those excited 
the power excited by chemical means; but by the poles of a voltaic pile, but of a me- 
since a difference bad been observed in the chanical concussion, as when wires are dis- 
comparative facility with which the pile of persed by the discharge of an electrical 
Yolta decomposes water, and produces battery. This opinion is confirmed by the 
other effects of oxidation and deoxidation circumstance here mentioned, that hydro* 
of bodies exposed to its action. Dr. Wol- gen and oxygen were given off at each wire; 
laston was at pains to remove this difficul- and also by some experiments, of Mr. 
ty, and succeeded in producing a very close Singer, mentioned in his electricity, page 
imitation of the galvanic phenomena, by 136. According to him, brass was sepa- 
common electricity. rated by an electrical discharge into cop- 
It had been thought necessary to employ per and zinc; metallic oxides were reduced, 
powerful machines, and large Leyden jars, especially oxide of tin. It cannot be al- 
for the decomposition of water; but when leged, that, in such decompositions, the 
he considered that the decomposition must divellent polar attractions are exercised 
depend on duly proportioning the strength like those which characterize the action of 
of the charge of electricity to the quantity wire proceeding from the poles of a voltaic 
of water, and that the quantity exposed to apparatus. The particles were dispersed 
its action at the surface of communication, from, instead of being attracted to, tlie 
depends on the extent of that surface; b^ wires, by which the influence was conveyed 
reducing this, he effected the decomposi- among them. This being undeniable, it 
tion of water by a much smaller machine, can hardly be advanced, that we are to 
Having procured a small wire of fine gold, have one mode of explaining the separa- 
and given it as fine a point as he could, he tion of the elements of brass by an elec- 
inserted it into a capillary glass tube, and trical discharge, another of explaining the 
afitcr heating the tube so as to make it ad- separation of the elements of water by the 
here to the point, and cover it in every same agent; one rationale when oxygen is 
part, he gradually ground it down, till with liberated from tin, and another when libe- 
a pocket lens he could discover that the rated by like means from hydrogen, 
point of the gold was exposed. f2 Yet mechanical electricity is always 
The success of this method exceeding far more intense than galvanic, if we may 
his expectations, he coated several wires in judge by its striking distance, or length of 
tlie same manner, and found, that when sparks, which is three hundred times 
sparks from the conductors before men- greater with a good plate inachine of ten 
tioned were made to pass through water, inches, than with the great pile of the Boy- 
by means of a point so guarded, a spark al Institution. Indeed many who adopt 
passing to the distance of one-eighth of an WoUaston's conclusions, and among others 
inch, would decompose water, when the Sir H. Davy, consider the difference be- 
point exposed did not exceed l-700th of an tween the fluid, when evolved by a pile, 
inch in diameter. With another point and by a machine, to arise from its being 
which he estimated at 1-1 500th, a succes- more intense in the one case, and more co- 
sion of sparks, l-20th of an inch in length pious in the other. Wollaston is, there- 
afforded a current of small bubbles of air. fore, supposed to produce a resemblance 
But in every way in which he tried it, he in the effects, by increasing the principal 
observed that each wire gave both oxygen feature of discordancy in their causes. 



ifiliuion of litmus, he passed & current of difficulty of cleaninf^ the surfaces of the 

electric sparks along it, by means of two plates in this construction, and an idea that 

fine gold points, touching it at the distance the quantity of electricity was proportional 

of an ioch from each other. The effect, as to the zinc surface exposed to oxidizement^ 

in other cases, depending on the smallness led to the I'evivai of the Couronnea dea 

of the quantity of water, was most discern- tastes arrangement. In this, the square 

ibie when the card was nearly dry. In this plates of zinc and copper in each pair were 

state a very few turns of the machine were placed parallel to each other, at a distance 

sufficient to occasion a redness at the po- of about half an inch, and soldered to* 

sitive wire, very manifest to the naked eye. gether at the middle of one edge by a rec- 

The negative wire being afterwards placed tangular narrow arc of copper. Each pair 

on the same spot, soon restored it to its was fixed parallel to tlie preceding pair, 

original blue colour. By the voltaic pile, and at a distance corresponding to the 

the same effects are produced in a much width of the cells in the porcelain trough, 

less time. by screwing their rectangular arcs to a rod 

Dr. Wollaston concludes, that all the dif- of baked and well varnished wood. Ten 

lerences discoverable in tlie effects of gal- or a dozen pairs of plates, from four to six 

vanic and common electricity, may be ow- inches dianteter each, could thus at once 

ing to the former being less intense, but be conveniently plunged into, or removed 

produced in much larger quantity. from, the exciting liquid. By connecting 

A wire connected with the zinc extremity together a series of these troughs, a very 
of a voltaic pile of SO or 100 pairs, being powerful battery was obtained. More re- 
made to touch the brass cap of the elec- cently. Dr. Wollaston has rendered it pro- 
troscope, will cause the gold leaves instant- bable that the igniting influence of the voU 
ly to diverge with vitreous electricity; a taic apparatus, is increased by placing op« 
wire connected with the copper end will posite to both surfaces of the zinc, at the 
make them diverge with resinous electri- distance of one-eighth or oncfourth of an 
city; but a wire from the middle of the pile inch, a copper plate. At least the asto- 
will have no effect on the electroscope. nishin^ power of ignition, exhibited by hia 

If wires of platinum from the opposite pair of small plates, seems to warrant that 

extremities of the pile be introduced into conclusion. 

any solution of a neutral salt, containing For compactness of structure, and con« 

acid, united to alkaline, earthy, or com- venience in use, I prefer the original ma- 

mon metallic matter; acid matter will col- hogaiiy box, and soldered pairs of plates, 

lect round the vitreously electrified or po- of Cruiksbanks. The zinc surfaces may 

sitive surface; alkali, earth, or oxide, round be easily freed from adhering oxide, by a 

the resinously electrified or negative sur- steel scraper of a proper shape. Nor do 

face. If two separate vessels are employed 1 find that this form of apparatus is nota* 

to contain the solution, connected by moist bly inferior, in chemical effect, to the se- 

ssbestos, it is found that the acid collected parate plates of the same size in porcelain 

in tlie vessel containing the wire positively cells. Dr. Hare of Philadelphia has lately 

electrified, will be in definite pi-oportion to contrived an ingenious modification of Dr. 

the matter collected in the other cup; that WoUaston's single igniting pair, which 

is, it will form with it a neutrosaline com- from its great power of exciting heat, and 

^ound. If aqueous muriatic acid be acted its small electric intensity, he has styled a 

on by the wires, hydrogen will separate at calori motor .f 

the negative surface, and chlorine at the When the plates are ver}' large, they 

positive. must be constructed on the plan of the por- 

The preceding may be regarded as the celain trough. In this way, Mr. Children 

elementary and fundamental facts, disco- arranged his gigantic battery, the most 

vercd with regard to voltaic electricity, magnificent voltaic apparatus which the 

Before describing its greater and more — ; ] — 

complex operations, we shall give an ac- f ^ referring to the article Calorimo' 

count of the various modificati6ns of the tw, it will be seen, that there is an essen- 

apparatus. tial difference between the action of a very 

In the original trough of Cruiksbanks, large galvanic pair and a very small one. 
the contact of every pair of copper and zinc The apparatus, which I contrived, is not a 
plates was secured by soldering their sur- modification of WoUaston's. His elemen- 
faccs together. Each compound metallic tary battery and the calorimeter are op- 
plate being of a square form, was fixed posite modifications of the original galva- 
tight by cement into grooves cut in the nic pair. Mine is the proper antipode (if I 
sides, and across the bottom, of the oblong may be allowed this word) of De Luc'a 
mahogany box. The cells between every electric column, while neither the etiects 
pair of plates, were filled with the neutro- nor the size of his apparatus would justify 
aaline or acidulous exciting liquid. The us in thus charftcterizing it« 
Vol. II. 3 
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ymtfld has hitherto seen. It consisted of 
20 pairs of copper and zinc plates, each 
plate six feet long and two feet eight 
inches broad. Each pair is joined at top 
by ribbons of lead, and has a separate 
wooden cell. They are suspended from a 
beam of wood, and having counterpoises, 
are easily raised or let down into their 
cells. The power of this battery was first 
tried on 2d of July 181.3. The cells were 
filled with water GO parts, and a mixture of 
nitric and sulphuric acids one part, which 
was gradually increased till the quantity of 
acid was doubled. Conductors of lead 
conveyed the electricity to an adjoining 
shade, in which the experiments were 
made. The power of the battery was pro- 
digious. It ignited six feet in length of 
thick platinum wire; but could not ignite 
an equal length of smaller platinum wire. 
This difference was ingeniously ascribed 
by Dr. Wollaston, to the cooling influence 
of the air, acting more efficaciously on the 
slender mass of metal. Platinum, in 
shorter lengths, was fused with great faci- 
lity. Iridium was melted into a globule, 
and proved to be a brittle metal. The 
compound ore of iridium and osmium, was 
likewise fused, but not perfectly. Ch arcoal 
kept at a white heat, in chlorine and chlo- 
rocarbonous gases, produced no change on 
them. Neither tungsten nor uranium was 
any way changed by this vast battery. 

At a very early period of his illustrious 
electro-chemical career. Sir H. Davy invent- 
ed various voltaic constructions, in which 
either only one metal was employed, or no 
metallic body at all. Among the 9cientific 
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new9 inserted in the Philosophical quarto 
Journal for May 1801, we are told that he 
had formed piles, consisting of the single 
metals, silver, copper, zinc, and lead; and 
that one of the arrangement was, a plate 
of metal, cloth soaked in dilute nitrous 
acid, cloth soaked in water, and cloth 
soaked in solution of sulphuret of potash; 
then another plate of the same metal, and 
the three cloths as before. It is added, 
that if a trough be used with cells, and 
the separation between the acid and the 
sulphuret of potash be made by a plate of 
horn, instead of the cloth imbibed with 
water, the two fluids may be connected by 
a slip of wetted cloth, hung* over the upper 
edge of the horn. This will complete the 
communication, without occasioning any 
mixture, because water is lighter than any 
of the other fluids. A full account of these 
new and very curious arrangements, was 
published in the Philosophical Transac- 
tions for the above year, and is copied into 
the December Number of Nicholson's Jour- 
nal. 

Silver or copper, in the above construc- 
tion, forms an electrical apparatus, which, 
with a series of fifty plates, will give shocks. 
When the structure is that of a pile, die 
cloth impregnated iidth the densest solu- 
tion should be undermost in each alterna- 
tion; and solution of common salt in the 
middle. 

The following tables contain some series, 
which form voltaic electrical combinations, 
arranged in the order of their powers; the. 
most active substances being named first 
in each column. 



TABLES hy Sir H. Davy^ of some Electrial Arrangements, wM^h, by eont' 
bination,form voltaic batteries, composed of two Conductors, and one imper- 
fect conductor. 



Zinc 


Each of these is 


Solutions of nitric acid. 


Iron 


the positive pole 


of muriatic acid. 


Tin 


to all the metals 


of sulphuric acid. 


Lead 


below it, and ne- 


of sal ammoniac. 


Copper 


gative with res- 


of nitre. 


Silver 


pect to the me- 


other neutral salts. 


Gold 


tals above it in 




Platinum 


the column. 




Charcoal 







TABLE II.— Cy some Electrical Arrangements, consisting of one conductor 

and two imperfect conductors. 



Solution of sulphur and potash 


Copper 


Nitric acid. 


of potash 


Silver 


Sulphuric acid. 


of soda 


Lead 


Muriatic acid. 




Tin 


Any solution con- 




Zinc 


taining acid. 




Other metals 






Charcoal 





The meUls having the strongest attrac- nicate* electrical polarities to a series of 
tion for oxjgen, are the metals which form material liquid molecules, or to force its 
the positive pole, in all cases in which the way, so to speak, through the animal frame. 
fluid menstrua act chemically, by affording But the same intensity is altogether sn- 
oxygen; but when the fluid menstrua at- perfluous relative to metallic objects. To 
Ibra sulphur to the metals, the metal operate changes on these, we must favour 
liaving the strongest attraction for sulphur, the evolution of a great mass of electri- 
under the existing circumstances, deter- cal power, by using plates of extensive 
nines the positive pole. Thus, in a series areas. 

of copper and iron, introduced into a por- To prove the justness of these views, let 
celain trough, the cells of which are filled us bring into action, by the same exciting 
with water, or with acid solutions, the iron liquid, a clean battery of 20 pairs of 1 inch, 
is positive, and the copper negative; but and 20 pairs of 10 inch plates. On expos- 
wben the cells are filled with solutions of ing a small column of water, in a glass 
sulphur and potash, the copper is positive, tube, first to the one battery, and then to 
and the iron negative. the other, or on connecting, with the two 

In all combinations in which one metal hands, first the extremities of the one, and 
is concerned, the surface opposite the acid then those of the other, we shall perceive 
is nej^tive, while that in contact with the the evolution of gases, or the shock, to be 
solution of alkali and sulphur, or of alkali, nearly equal. While the energy of the 
b positive. larger battery is acting on the water or hu- 

Ifivenr one who has a perception of the man body, let two little cylinders, of char- 
besntinil in philosophical research, must coal, connected with the ends of the trough 
legard this important law, discovered by by metallic wires, be made to touch each 
Sir H. Davy, with admiration. It promises other, the electrical excess will be sitfB- 
to lead us eventually into the mysteries of cient to produce vivid ignition at the points 
electro-chemical action, further than any of contact. Silver leaf may be substitu- 
general principle hitherto established. It ted for the charcoal, with a similar effect. 
gives another fine analogy between elec- The little battery, however, e^hau&ts its 
tricity and heat. For as the disengagement energy on the column of water. When 
ef the latter power is always proportional thus employed, it will give scarcely any 
to the intensity of chemical combination, sensation to the fingers, ard produce no 
■o in the present case we see, that the in- effect on the charcoal or leaf. £ven the 
tenser chemical action is connected with battery of Mr. Children, which, af^er ig- 
the evolution of positive electricity, while nitinpf great lengths of platinum wire, to a 
the fi?ebler is associated with the negative, whiteness insupportable to the eye, fused 
The positive electricity, if we judge from it into globules; and which emitted from 
^eappearanceof its light, is the more ac- charcoal a light more dazzling than the 
tive of the two; and it is known to promote sunbeam, had no more effect on water, 
the most intense combinations of bodies, and the living body, than an equal series 
vis. those with chlorine, iodine, and oxy- of little plates. 
gen. As Mr. Children's battery is the most 

The divergence of the leaves in the gfold- powerful in the world, in calorific effect, so 
leaf electroscope, and more exactly, the that of 2000 pairs of plates, of 32 inches 
separation of the ball and disc in the elec- each, furnished by the subscription of a 
trometer of Coulomb, are proportional to few patrons of science connected with the 
the resilient force, or intensity of the elec- Royal Institution, is the most powerful yet 
trical agent. Hence the repetition of a se- constructed in electro'Chemicalintennty. The 
ries of moderate sized voltaic plates, indi- whole surface is 128000 square inches. 
cates the same repulsing energy on these This battery, when the cells were filled 
instruments, as the same series of much with 60 parts of water, mixed with one 
Urger plates- With regard to imperfect part of nitric acid, and one of sulphuric 
conductors, like the human body, or neu- acid, afforded a series of brilliant and im- 
trosaline solutions, the effects, namely, the pressive effects. When pieces of charcoal, 
shock, and transfer of the elements, are al- about an inch long, and one-sixth of an 
so proportional to the electrical intensity, inch in diameter, were brought within 
or eleetroscopic indications. For these pur- l-30th or 1.40tli of an inch of each otlier» 
poses, we need not enhir&^e the plates be- a bright spark was produced, and more 
yond a certain size, which is relative to than half the volume of the charcoal be- 
the conducting power of the substances, came ignited to whiteness; and by drawing 
through which the electrical energy is to back the points a little from each other, a 
he transmitted. But with excellent con- constant discharge took place, through the 
ductorsy like charcoal and the metals, the heated air, in a space equal at least to four 
quantity of electricity, and not its state of inches, producing a most brilliant ascend- 
€§nd$nHUi9n, is to be regarded. The in- ing arch of light, expanded and conical in 
tauity tt euentUly to enable it to commu- the middle. When any suhstaoce was in- 



trodneed into this arch, it insttntly l>e- "When the comTnunicfttion between the 
came ignited. points, positively and negatirely electrified. 

Platinum melted in it, like wax in the was made in air rarefied in the receiver of 
flame of a common candle. Quartz, the the air-pump, the distance at which the dia- 
sapphire, magnesia, lime, all entered into charge took place increased as the exhaoa- 
fusion. Fragments of diamond, and points tion proceeded, and when the atmosphere 
of charcoal and plumbago, rapidly disap- in the vessel supported only an inch of 
peared, and seemed to evaporate in it, mercury in the barometrical gauge, the 
even when ihe connexion was made in a sparks passed through a space of nearly 
receiver exhausted by the air-pump; but half an inch. By making the points recede 
there was no evidence of their having pre- from each other, the discharge was made 
viously undergone fusion.f through 6 or 7 inches, producing a most 

' beautiful coruscation of purple light; the 

■\ It is surprising to me, that the discor- charcoal became intensely ignited, and 
dancy of these phenomena, with any that some platinum wire attached to it, fused 
have been produced by mechanical electri- with brilliant scintillations, and fell in large 
city, should not strike every electrician. I globules upon the plate of the pump. All 
have exposed a differential thermometer, the phenomena of chemical decomposition 
(made with ether according to Dr. How- were produced with intense rapidity, hy 
ard^s plan), to a current of electricity from this combination. When the points of 
ft very powerful machine, without its indi- charcoal were brought near each other in 
eating the slightest change of temperature, non-conducting fluids, such as oils, ethers. 

Introducing the thermometer through and chloridic compounds, brilliant sparks 
one of the necks of a receiver, a current occurred, and elastic matter was genera- 
of electricity was made to pass from a wire ted. Such, indeed, was the electric inten- 
to a charcoal point, for ten minutes, with- sity, that sparks were produced, even in 
out any perceptible effect on the warmth good imperfect conductors, such as the 
of the air in the vessel. The discharge of nitric and sulphuric acids, 
a battery produced a momentary depres- When the two conductors from the ends 
sion of the fluid in the stem of the ther- of the combination, were connected with a 
mometer; but it took place, and ceased so Lcyden battery, one with the internal, the 
quickly, that I question if it were not pro- other with the external coating, the battery 
duced by the compression of the air around instantly became charged; and on removing^ 
the bulb, or were not a dilatation due to the wire, and making the proper connex- 
the rays. of light simply. ions, either a shock or a spark could be 

It appears, therefore, that heat does not perceived, and the least possible time of 
accompany a genuine electrical stream. I contact was sufficient to renew the charge 
will venture to assert, that non-conducting to its full intensity. 

bodies are never heated by it, unless in The general facts of the connexion of 
consequence of their proximity to conduc- the increase of the different powers of the 
tors, which are heated. The appearance of battery with the increase of the number, 
•uch immense quantities of caloric in these and surface of the series, are very distinct; 
experiments of Sir H. Davy, and the fusion but to determine the exact ratio of the con- 
of quartz and other non-conductors can, nexion, is a problem not easy of solution. 

therefore, only be explained by supposing ■ — — • — ■ 

it, no less than the electric, fluid, a product vanic ignition arises from a current of elec- 

of galvanic action, and a constituent of the tricity. 

galvanic fluid. A cylinder of lead of about a quarter of 

Indeed, that great philosopher considers an inch diameter, and about two inches 
it as irreconcilable with the materiality of long, was reduced to the thickness of a 
caloric, that a wire should be ignited for common brass pin for about three quarters 
an unlimited time in vacuo. This inference of an inch. When one end was connected 
does not follow, if we suppose the wire to with one pole of the deflag^ator, the other 
receive caloric from the apparatus, instead remained suspended by this filament; yet 
of supposing it only to receive electricity, it was instantaneously fused by contact 
Under the article caloric, in this work, I with the other pole. As all the calorific 
think I have demonstrated the materiality fluid which acted upon the suspended 
of that principle. Those who concur in knob, must have passed through the fila- 
my conclusions on that subject, will, I ment by which it hung, the fusion could 
trust, agree with me in deciding, that the not have resulted from a pure electrical 
unlimited ignition of a wire, in vacuo, by current, which would have dispersed the 
galvanic apparatus, proves the heat to be a filament, as I have ascertained by trial, ere 
concomitant product, not an effect of the a mass, fifty times larger, had been per- 
electrical fluid. ceptibly aflTected. 

The4bllowing experiment I conceive to See passage subjoined by roe to this ais 
be very unfavourable tQ the idea, that gal- tide; also Galvanic Dbflaoratpr, 



MM. Gay-Lo«sac and Thenard announc- alkalis, metals, and earthsi are separated 

<d, that the power of chemical decomposi* from these bodies in the voltaic circuit at 

tion increases only as the cube root of the the positive pole; and alkalis, metals, and 

number of plates; but their experiments earths, are separated from acids, at the 

"Were made with parts of piles, says Sir H. negative surface. He showed further, that 

navy, very unfavourable for gaining ac- such are the attracting powers of these sur- 

curate results. In various trials made by faces, that acids are transferred through 

him, with great care, in the laboratory of alkaline solutions, and alkalis through acid 

the Royal Institution, the results were al- solutions, to the poles where they have 

together different. their points of repose. This was exhibited 

The batteries employed were parts of by making a combination of three agate 
the above great combination, carefully in- cups, one containing sulphate of potash, 
sulated, and similarly charged; arcs of zinc one weak nitric acid, and the third distilled 
and silver presenting equal surfaces, ar- water. The three were connected by as* 
ranged in equal glasses, filled with the bestus moistened in pure water, in such a 
Bame kind of fluid, were likewise used; manner, that the surface of the acid was 
and the tubes were precisely similar, and lower than the sui-face of the fluid, in the 
filled with the same solution of potash, other two cups. When two wires of pla- 
in these experiments, 10 pairs of plates tina from a powerful voltaic apparatus, are 
produced 15 measures of gas; 20 pairs pro- introduced into the two extreme cups, the 
duced in the same time 49; again, 10 pairs solution of the salt being positively elec- 
produced five measures; 40 pairs in the trified, a decomposition took place, and in 
same time produced 78 measui*es. In ex- a certain time, a portion of potash was ' 
periments made with arcs, and which found dissolvi%d in the cup, in contact with 
fleemed unexceptionable, the negative wire, though the fluid in the 
4 pairs produced 1 measure of middle cup was still sensibly acid. 

gas. Such are the chemico-ansdytical powers 
12 in the same time 9-j^^ of electricity, that not even insoluble corn- 
When 6 produced 1 pounds are capable of resisting their ener- 
30 - - 24.5 gy;for even glass, sulphate of barytesjfluop 

Now, these quantities are nearly as the spa'** ^psum> marble, &c. when moistened 

squares of the number of pairs. and placed in contact with electrified sur- 

In batteries, whose plates have equal faces, from the voltaic apparatus, are sen- 
areas, the calorific power has been said to ^ibly acted on, and the alkaline, earthy, or 
be as the number. Sir H. Davy, however, acid matter, slowly earned to the poles 
found that when the surface of each was *" ^^c common order. Not even the most 
100 square inches, ' solid aggregates, nor the firmest com- 
10 pairs ignited 2 inches of plat, wire pounds, are capable of resisting this mode 
l-80th of an inch. of attack. Its operation is slow, but the 
20 do. do. 5 inches do. do. results are certain, and, sooner or later, 
40 do. do. 11 inches do. do. by means of it, bodies are resolved into 

The results of experiments on higher ainipler forms of matter. 
nombers were not satisfactory; for 100 Till Sir H. Davy established the grand 

pairs, of .S2 square inches each, ignited law of electro-chemical decomposition, that 

three inches of platinum wire l-70th of an metals, inflammable bodies, alkalis, earths, 

inch; and 1000 ignited only 13 inches. The and oxides, are determined to the negative 

charges of exciting acid, were similar in surface or pole, and oxygen, chlorine, io*; 

both cflses. dine, and acids, to the positive pole, it had 

The ratio between the increase ^f calo- been imagined that various substances 

rific power, and increased area of the plates, might be generated from pure water, by 

is probably greater than even the square, means of electricity, such as potash, soda. 

For 20 pairs of plates, containing each two and muriatic acid. A strict investigation 

square feet, did not ignite one-sixteenth as of the circumstances under which these 

much wire, as 20 pairs, containing each substances appeared, led him to discover 

eight square feet; the acid employed being that tliey were always furnished from the 

of the same strength in both cases. But vessels, or from impurities in the water, 

great difficulties occur to ensure accuracy, and enabled him to determine the general 

in experiments on extensive and powerful principles of electrical decomposition, and 

batteries. to apply this power to the resolution of se- 

In Sir H. Davy's great Bakerian Lecture yeral species of matter of unknown nature 

on the chemical agencies of electricity, into their elements, namely the alkalis, 

published in the Phil. Trans, for 1807, and eai-ths, boracic and muriatic acids, &c. 
most deservedly crowned by the National The intimate relation between the elec. 

Institute ofFrance with the Napoleon prize, trical and chemical changes, is evident 

he amply demonstrated that acids, which likewise in the general phenomena of the 

are ekctrkally negative, with respect to battery. The most powerful voltaic com* 



binations are formed by substances that and equal polarity. Forty rods of zinc of 
act chemically, with most energy upon the same size, connected with forty silver 
each other. Such substances as undergo wires, precisely similar, were introduced 
no chemical changes in these combinations, in the regular order into similar glasses, 
exhibit no electrical powers. 'I'hus, zinc, filled with a solution of muriate of ammo- 
copper and nitric acid, form a powerful nia, rendered slightly acidulous by muria- 
battery; while silver, gold, and water, tic acid. As long as the extreme parts re- 
which do not act chemically on each other, mained unconnected; no gas was disengfa- 
produce, in series of the same number, no ged from the silver, and the zinc 'Wslb 
perceptible effect. These circumstances, scarcely acted upon. When they "were 
in the infancy of galvanic research, led to connected, all the plates of zinc were dis- 
the belief that the electrical phenomena solved much more rapidly, and hydrog'en 
were entirely the results of chemical gas was evolved from every silver "wire* 
changes; and that as tieat was produced by In another experiment, in which several of 
chemical action, under common circum- these wires, at equal distances, were intro- 
stances, so electricity resulted from it un- diiced into small glass tubes, it was found 
der other circumstances. that equal quantities of hydrogen were pro- 

This generalization seems, however, to duced. 
be incorrect. Zinc and copper, different There are no fluids known, except such 

metals and oxalic acid, different metals and as contain water, which are capable of be* 

sulphur or charcoal, exhibit electrical ef- ing made the medium of connexion be- 

fects after mere contact, and that in cases tween the metals or metal of the voltaic 

when not the slightest chemical change apparatus; and it is probable that the poinrer 

can be observed. If, in the^experiments, of water to receive double polarities, and 

indeed, chemical phenomena are produced to evolve oxygen and hydrogen, is neces- 

by the action of menstrua, all electrical ef- sary to the constant operation of the con- 

fects immediately cease. nected apparatus. We may suppose also. 

The source of action of the voltaic appa- that acids or saline bodies increase the ac- 

ratus, seems to depend upon causes simi- tion, by affording elements which possess 

lar to those which produce the acCumula- opposite electricities to each other, when 

tion in the Leyden battery; namely, that in- mutually excited. The action of the che- 

fluence at a distance, or electrical indue- mical menstrua exposes continually new 

tion, which was fully treated of at the com- surfaces of metal; and the electrical equili- 

mencement of this article. But its con- brium may be conceived, in consequence, 

tinuous action, or electro-motion, is con- to be alternately destroyed and restored, 

nected with the decomposition of the che- the changes taking place in imperceptible 

mlcal menstrua between the plates. Each portions of time. 

plate of zinc, in the first place, is made We may show the manner in which 
positive, and each plate of copper negative, aqueous fluids propagate electrical po- 
by contact; and all the plates are so arran- larity among their particles, by a very sim- 
ged with respect to each other, as^ to have pie experiment. Cut narrow filaments of 
their electricities exalted by induction, tin-foil into lengths of almost half an inch, 
so that every single polar arrangement and place them in a line in the surface of 
heightens the electricity of every other po- an oblong trough of water. On plunging^ 
lar arrangement; and hence the accumu- into the water, at each end, wires connect* 
lation of power, or intensity, must increase ed with the two extremities of an active 
with the number of the series. When the voltaic battery, the metallic filaments will 
battery is connected in a circle, the effects immediately acquire polarity. Their posi- 
are demonstrated by its constant exhibi- tive and negative poles will become regu- 
tion of chemical agencies, and the powers larly opposed to each otlier, the first de- 
exist as long as there is any menstruum to positing oxide, and the last evolving hy- 
decompose. But when it is insulated, and drogen. The analogy with magnetic ac- 
the extreme poles of zinc and copper are tions, is here very complete. 
unronncct<"d, no effects whatever are per- That the decomposition of the chemical 
ceived to take place, no chemical changes agents is connected with the energies of 
go on, and it exhibits its influence only by the pile, is evident from all the experi- 
communicating very weak charges to the ments that have been made. No sound 
electrometer; the zinc termination of the objection has been urged agsunst the theo- 
pole communicating a positive charge, the ry, that the contact of the metals destroys 
copper termination a negative charge. the electrical equilibrium, and that the 

A beautiful experiment of Sir H. Davy's chemical changes restore it; and, conse- 

proves, that each plate of the most oxida- quently, that the action exists as long as 

ble metal in the apparatus, is in tlie rela- the decompositions continue, 
tion of positive, and that each plate of the Volta called his admirable invention as 

least oxidable, is in the relation of negative, electro-motive apparatus, founding his theo- 

while every series is possessed of similar ry of its operation upon the FrankUniaA 
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idea of sn cleetrical fluid, for which ceruin pain is insigfnificant, and the energy of in« 

bodies have stronger attractions than terposed agents feeble, we see electricity 

others. He conceived that in his pile, the evolved without any appreciable quantity of 

upper plate of zinc attracts the electricity caloric. In the calorimotor, where we have 

from the copper, the copper from the wa- size only, the number being the lowest pos* 

ter, the water again from the next plate of sible, we are scarcely able to detect the 

zinc, the next plate of zinc from the next presence of electricity. 

plate of copper, and so on.f* This hypo- When the fluid contains enough eleetri* 

thesis applies happily to most of the phe- city to give a projectile power, adequate 

Boroena of the action of the insulated pile, to pass through a small space in the air, 

and the pile connected by either of its ex- or through charcoal, which impedes or ar- 

tremities with the ground; but does not rests the caloric, and favours its propensity 

explain with the same facility, the powers to radiate, this principle is evolved. This 

of the apparatus connected in a circle, in accounts for the evolution of intense heat, 

which each plate of zinc must be supposed under those circumstances, which rarefies 

to have the same quantity of electricity as the air, so that the length of the jet from 

each plate of copper; for it can only, as one pole to the other may be extended af- 

Sir H. I>avy justly observes, receive as ter its commencement. Hence the portions 

much as the copper can give, unless indeed ©f the circuit nearest to the intervening 

the phenomena of the circular apparatus charcoal or heated space, are alone injured; 

be considered as depending upon the con- and even non-conducting bodies, as quartz, 

stant and rapid circuhttion of the natural introduced into it arc fused; and hence a 

quantity of electricity in the different se- very large wire may be melted by the fluid, 

Ties, which requires the proof of a con- received through a small wire impercep^ 

•tant power to attract electricity from one tibly affected. 

body, at the same time that it is given off gg^ memoira on the Calorimotor 6f Ga/. 

to another. But the mvesUgaUona of Cou- vanic Deflagrator in Smman^a Journal^ 
lomb and Poisson, already detailed, fully 

demonstrate that electricity is not distri- * We shall retain the title Galvanism, 

hated among differtnt species of matter, out of respect to its illustrious discoverer, 

by any kind of elective attraction. and place under it, some details concerning 

Platinum melts with more facility at the the influence of this foi-m of electricity on 

positive than at the negative pole, when it living bodies.* f See Galvanic Dbfla* 

is connected with charcoal; but with sul- 6RATOR.f 

phuiic acid, it becomes red-hot, only when ♦ Electrum. See Ores of Gold.* 

A is negative, and the acid positive. In Elements. A term used by the ear- 

the calorific effect in general, charcoal is y^^v chemists, nearly in the same sense as 

most easily ignited, next iron, plaUnum, ^^^^ modems use the term firH principle. 

gold, then copper, and lastly, zinc. The chief, and indeed very essential diffe- 

See Sir H. Davy's Elementa, and M. Bi- ygn^e between them is, that the ancients 

^•TraiU de Physique, tomeii. chapitre 16; considered their elements as bodies pos- 

^ffecu chinugues de VAppareil electromo- aessing absolute simplicity, and capable of 

^''* forming all other bodies by their mutual 

1 1 conceive that the galvanic fluid owes combination; whereas the first principles 

its properties to caloric and electricity; the of the modems are considered as simple, 

former predominating in proportion to the merely in respect to the present state of 

size of the pairs, the latter in proportion the art of analyzing bodies. 

to the number, b«ng in both cases excited • Elemi. A resin, which exudes from 

by a powerful acid. Hence in batteries, incisions made, in dry weather, through 

Which combine both qualifications suffici- the bark of the amyris elemifera, a tree 

eirtly, as in all those intervening between which grows in America. It is wrapped in 

Children's large pairs of two feet eight flag leaves, in long roundish cakes, semi- 

inches by six feet, and the 2000 four-inch transparent, and of a yellow colour. It has 

psirs of the Royal Institution, the pheno- a faint fragrance.* 

aena indicate the presence of both fluids. Eli^u ation. An operation, by means 

InDe Luc's column, where the size of the of which a more fusible substance is sepa- 

rated from another which is less fusible. 

t» If the zinc attract electricity from the ^^ consists in the application of a degree 

copper, it has a stronger aflinity for elec- of *^^*t sufficient to fuse the former, but 

tricity. The water attracts electricity from not the latter. 

the zinc; it has then a stronger affinity for Elutriation. This word is used bj 

it than zinc; and a fortiori stronger than chemists to denote the process of washing, 

copper, whose affinity is weaker Uian that which carries off the lighter earthy parts, 

«f zinc. Cci>per cannot then attract elec* while the heavier metallic parts subside to 

tikity hvm water by tho pr^nuses* the bottom. 



EME £NA 

* Emxrals. This genus contains two * BmTnr. Digest ipecacuad root, first 

species, the prismatic and rhomboidal. in ether and then in alcohol Evaporate 

1. PrwnaHe J^meraldf Euclase of Haiiy. the alcoholic infusion to dryness, redisBolve 
Its colours are green, of various shades, in water, and drop in acetate of lead. MTaah 
and sometimes sky-blue. It is found only the precipitate, and then diffusing it in wa- 
crysUilized. The primitive form is a prism ter, decompose by a current of sulphuretted 
of 133° 24'. Its secondary forms are, an hydrogen gas. Sulphuret of lead falls to 
oblique four-sided prism, variously modifi- the bottom, and the emetin remains in solu- 
cd by accuminations and truncations. The ^^o"- ^y evaporating the water, this sub- 
lateral planes are more or less longitudi- stance is obtamed pure. . ^ , 
nally streaked, giving the prisms a reed- E"™etin forms transparent browniah-red 
like appearance. Lustre splendent. Cleav- ^^^^' It has no smell, but a bitter acnd 
age perfect, in the direction of the smaller )^^^' ^^ » *^^.f .somewhat above that of 
diagonals of the prism. Fracture small boilmg water, it is resolved mto carbonic 

conchoidal. Fragments tabular. Transpa- *?»^' ?:*.*'''^,Tf ^;k • 7^ US ^"'^V 

rent. Refracts double. Harder than quaru, "'* It is soluble1>oth in water an^^^^^^^ 

but softer than topaz. Easily frangible ^"^ "*'5 .»",«*»^«'' »"^ ""♦'^f^ilf!^!^- ^* 

tt^ «- OQ^^QQ ¥ * "^ »6«»'«^- IS precipitated by proto-nitrate of mercury 

fh^;n^Jif.^3 ;. t^*Ki ^^^".'^P*^^"^^' *"^ anS corrosive siblfmate, but not by tarti 

then melte before the blow-pipe. Its con- ^^^^j^ ^^y^ ^ i„ ^f ^„^^„ aVsts as a 

stituents are 35 to 36 sihca, 18 to 19 alu- powerful emetic, foUowed by sleep; six 

mma, U to 15 glucina, i to 3 iron, and 27 L;^^^ ^o^it violently, and p^duce stupor 

to 31 loss. The last IS chiefly water, and ^^ ^eath. The lungs and intestines sre 

m some measure alkah. Found m Peru inflamed. Pelletier and Magendie, .^ifm. ifa 

and Brazil. It^s a beautiful mineral, but ChimU et Physique, iv. 172.* 

too brittle for jewelry. Empibkuma. This term is applied to de- 

2. Rhomboidal Emerald, of which there note the peculiar smell produced by a con- 
are two sub-species, the precious emerald aiderable heat upon vegetable or animal sub- 
and the beryl. Precious emerald is well stances in closed vessels, or when burned 
characterized by its emerald-green colour, under circumstances which prevent the ac 
of various depths. It is generally crystal- cess of air to a considerable part of the mass, 
lized. The primitive form is an equiangu- and consequently occasion an imperfect com- 
lar six-sided prism, on which various truu- bustion, or destructive distillation of the 
cations are found. The lateral planes are parts so covered up by the rest of the mass, 
smooth; the terminal planes rough. Lustre Emuuion. An imperfect combination of 
splendent. Cleavage straight and four-fold, oil and water, by the intervention of some 
Fracture imperfect conchoidal. Transpa- otlier substance capable of combining with 
rent. Moderate double refraction. Nearly ^oth these substances. The substances are 
as hard as topaz. Sp. gr. 2.6 to 277. Heat- either saccharine or muciWinons. 

cd to a moderate degree, it becomes of a Enamel. Tliere are two kinds of enamel, 

blue colour, but recovers its tint on cool- ^^ opaque and the transparent. Trans pa- 

ing. At a high heat, it fuses into a white [ent enamels are usually rendered opaque 

vesicular glass. Its constituents are, silica ^^ ^^'"^ V^\ ^T ^^ ^}^'^^ "^^^f o* tin, 

64.5, alumina 16. glucina 13. oxide of Jo them. The basis of all enamels is there- 



chrome 3.25, lime 1.6, water 2. Kiaproth fore a perfectly transparent and fusiWe gl 

found 1 . of oxide of iron. It occurs in drusy l^f, ^^^^^ °* ^ I^"^"* ^^'t^ * **^*fJ 

cavities, along with iron pyrites, calcareous 1"^' *il,f!^!^S?; .f JTn^if. ffl^i*^' 

!«..»♦• :.. „^:«-Vk * * .. - I when a small quantity of manganese is hke- 

spar, and quartz. Ill veins that traverse clay- ^i^e added. 2' the oxide of Un be not suf. 

slate. The most beautiful emeralds come ^^^^^^ ^ destroy the transparency of the 

from Peru. As a gem, it is valued next to ^j^^ i^ produces a seni-opaqie glass, 

the ruby. See Beryl, in its alphabetical resembling the opaL 

P^^*^^- . - . i. ,. , . , , Yellow enamel is formed by the addition 

♦ Emery. A sub-species of rhomboidal of oxide of lead, or antimony. Kunckel 

corundum. Its colour is intermediate be- likewise affirms, tliat a beautiful yeUow may 

tween grayish-black, and bluish-gray. It be obtained from silver, 

occurs massive and disseminated, and also „, ,. irjjL^L -j ^ 

in granular concretions. Lustre glistening ff^ ^""?^^u\!f?'1f^ ^^ *tt°^."^® ^*^ 

and adamantine. Fracture fine g^ned un. P^^^' *»^ **«? *>y l\f, **^ *"*» ^he former 

even. Translucent on the edgeS. So very " ^^^ T^u^u")t^"V fP^ /*"*** ^^'^ ^^ 

hard as to scratch topaz. Difficultly fran- ^«'y ^«"' ^^*^*^ ^^ ^^^"^ <^^ "O^ 

gible. Sp. gr. 4.0. Its constituents are 86 Oxide of copper affords a green; manga- 

alumina, 3 silica, 4 iron, and 7 loss. In nese, a violet; cobalt, a blue, and iron, a 

Saxony, it occurs in beds of talc and stea- very fine black. A mixture of tiiese difTe- 

ike. It occurs abundantly iu the Isle of rent enamels produces a great variety of in- 

Kaxos, and also at Smyrna. It is used for termediate colours, according to their na- 

polishing haid minerals and metals. Its ture and proportion. In this branch of the 

fine powder is obtaued by trituratioa and '^ the coloured enamels are sometimes 

elutriation.* mixed with each other* and sometimes the 
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•xides are mixed before they ai« added to 
the vitreous bases. 

♦ In the transactions of the Society of 
Arts for 1817, a valuable list of receipts for 
enamel colours is ^iven by Mr. R. Wynn, 
for the communication of which a premium 
was awarded. The follow'uig^ are Mr. Wynn's 
fluxes: — 

No. 1. Red lead, 8 parts. 

Calcined borax; 1^ 

Flint powder, 2 

Flint glass, 6 

ITo. 2. Flint glass, 10 

White arsenic, 1 

Kitre, 1 

No. 3. Red lead, 1 

Flint glass, 3 

• No. 4. Red lead, 9 J 

Borax not calcined, 5^ 

Flint glass, 8 ^ 

No. 5. Flint glass, 6 ▼ 

Flux, No. 2. 4 

Red lead, 8 

After the fluxes have been melted, they 
ihotikl be poured on a flag stone, wet with 
m sponge; or into a large pan of clean water, 
then dried, and flnely pounded in a biscuit- 
ware mortar for use. 

Yellow enamel. 

Red lead, 8 

Oxide of antimony, 1 

"White oxide of tin, 1 

Mix the ingredients well in a biscuit-ware 
mortar, and having put them on a piece of 
Dutch tile in the muffle, make it gradually 
red-hot, and sufier it to cool. Take of tliis 
mixture 1, efflux No. 4. Ij; grind them in 
water for use. By varying the proportions 
of red lead and antimony, difl'erent shades of 
colour may be obtained. 

Orange. 

^Hed lead, 12 

Red siilphate of iron, 1 

Oxide of atitimony, 4 

Flint powder, 3 

After calcining these without melting, 
Cuse 1 part of the compound with 2^ of flux. 

Dark red. 

Sulphate of iron calcined dark, 1 

Flux, No. 4. 6 parts > «... „ 

Colcothar, 1 i°^''"» ^ 

light red. 

Red sulphate of iron, 1 

Flux, No. 1, 3 

White lead, 1 j 

Brown. 

Manganese, 2^ 

Red lead, 8^ 

Flint powder, 4 

Sec transactions of ilie Society, or flie 
VOL. m 



Phil. Mag. vol. 51. Mr. Tilloch justly ob- 
serves, that borax should be used sparingly, 
as it causes efllorescence, and decay of the 
enamel colours.* 

Entrochi. a genus of extraneous fos- 
sils, usually of about an inch in length, and 
made up of a number of round joints, which 
when separate and loose, are called trochi- 
tac; they are composed of the same kind of 
plated spar with the fossil shells of the echi- 
ni, which is usually of a bluish-gray colour, 
and are very bright where fresh broken; 
they are all striated from the centre to the 
circumference, and have a cavity in the mid- 
dle. They seem to be the petrified arms of 
that singular species of the sea star-fish, 
called Stella arborescens. 

♦Epidote. Pistacite. — Wenwr, A sub- 
species of prismatoidal aug^te. — Jameson. — 
Acanticone, from Norway. Colours, pista- 
chio green, and green of darker shades. 
Massive, in distinct granular or fibrous con- 
cretions, and crystallized. The primitive 
form is an oblique four-sided prism, in which 
the lateral planes meet at angles of 114® 37' 
and 65® 23\ The secondary forms are, 1. 
Very oblique four-sided prisms, bevelled on 
the extremities. 2. That figure truncated 
on the acute edges, and flatly bevelled on the 
extremities. 3. A broad unequjangular six- 
sided prism, variously acuminated or trun- 
cated 4. A very oblique four-sided prism, 
truncated on the obtuse lateral edges, and 
doubly acuminated on the extremities by 
four planes. The crystals are sometimes 
reed-like, and the lateral planes are longitu- 
dinally streaked; but the truncating, acu- 
minating, and bevelling planes, are smooth, 
and the terminal planes diagonally streaked. 
Lusti-e splendent, internally inclining to 
pearly. Cleavage twofold. Fracture flat 
conchoidal. Translucent. Harder than fekl- 
spar, but not so hard as quartz. Brittle. — 
Sp. gr. 3.45. Before the blow-pipe, it is 
converted into a brown coloured scoria, 
which becomes black witli heat. Its consti- 
tuents are silica 37, alumina 21, lime 15, 
oxide of iron 24, oxide of manganese 1.5, 
water 1.5. Laugier found 26 ^umina, 20 
lime, and 13 oxide of iron, it occurs in pri- 
mitive beds and veins, along with augite, 
garnet, hornblende, calcareous spar, copper 
pj rites, 8i'c. It is found in Arran, in secon- 
dary syenite and clay-slate; in Mainland of 
Shetland, in syenite; 'in the Island of Icolm- 
kill, in a rock composed of red feldspar and 
quartz; in the syenite of Glencoe; in simi. 
lar rocks among the Malvern hills; in quartz, 
at Wallow Crag, near Keswick; in Corn- 
wall; Arendal, in Norway; in Bavaria, 
France, &c.* 

Epidermis. If the human skin be mace- 
rated in hot water, it separates into two 
parts, tlie cutis, or true skin, and the epider- 
rnis, or scarf skin. The continued action of 
w«m water at length dissolves tke cutis, 

4 
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but does not alTect the epidermii, fieithei 
does alcohol. Caustic alkali, however, dis- 
solves it. It resembles coagulated albumen. 

Epsom Salt. Sulphate of magnesia. 

* EduivALEiTTS (Chimical). A term hap- 
pily introduced into chemist^ by Dr. Wol- 
laston, to express the system of definite ra- 
tios, in which the corpuscular subjects of 
tliis science reciprocally combine, referred 
to a common standard, reckoned unity. If, 
with tliis profound philosopher, we assume 
oxygen as the standard, from its almost uni- 
versal relations to chemical matter, then 
callifig it unity, we shall have, in the follow- 
ing examples, these ratios reduced to their 
lowest terms, in which the equivalents will 
be Prime ratios : — 

The lowest ratio, or equiva- 
lent prime of oxygen being 

That of hydrogen will be 
Offluor? 
Of ciirbon. 
Of phosphorus. 
Of azote. 
Of sulphur. 
Of calcium, 
Of sodium. 
Of potassium. 
Of copper. 
Of barium, 
Of lead, 



1.000 

0.125 
0.375 
0.750 
1.500 
1.750 
2.000 
2.550 
2.950 
4.950 
8.00 
8.75 
13.00, &c. 



The substances in the above table, sus- 
ceptible of reciprocal saturation, can com- 
bine with oxygen or with each other, not 
only in proportions corresponding to these 
numbers, but also frequently in multiple or 
sub-multiple proportions. We have there- 
fore two distinct propositions on this nter- 
esting subject. 

1st, The general reciprocity of the satu- 
rating proportions. 

2d, The multiple and submultiple pro- 
portions of prime equivalents, in which any 
one body may unite with any other body, to 
constitute successive binary compounds. 

The first proposition, or grand law of che- 
mical combination, was discovered by J. B. 
Richter of Berlin, about the year 1792. The 
second, of equal importance, and more re- 
condite, was discovered so early as the year 
1790, by Mr. W. Higgins. 

Richter inferred his iix>m the remarkable 
and well established fact, that two neutral 
salts, in reciprocally decomposing each other, 
give birth to two new saline compounds, 
always perfectly neutral. Thus, sulphate of 
soda being added to muriate of lime, will 
produce perfectly neutral sulphate of lime 
and muriate of soda, l^he conclusions he 
drew were, Ist, That the quantities <rf two 
alkaline bases, adequate to neutralize equal 
weights of any one acid, are proportional to 
the quantites of the same bases, requknte to 
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teutralise the nme weights of eveiy otli^r 
acid. For example, 6 paits of potash, oxr 
4 of soda, neutralize 5 of sulpnuric acids 
and 4.4 of potash are adequate to the satu- 
ration of 5 of nitric acid. Therefore, to 
find the quantity of soda equivalent to tli^ 
saturation of this weight of nitric acid, wc 
need not make experiments, but merely 
compute it by the proportional rule of Iticli« 
ter. Thus, as 6 : 4A: : 4 : 3.93; or in words, mm 
the potash equivalent to the sulphuric a<^jd» 
is to the potash equivalent to the nitric aicnd^ 
so is the soda equivalent to the first, to the 
soda equivalent to the second. And again* 
if 6.5 potash saturate 5 of muriatic acid gas» 
how much soda, by Richter's rule, will be 
required for the same effect. We say 6 : 6.5 : : 
4 : 4.3. 3dly, If 10.9 potash combine with S 
of carbonic acid, bow much soda will ^le 
equivalent to that effect Now, 6 : 10.9 : & 4 : 
M^ Here, therefore, we have found, that 
if^)otash be equivalent to 4 soda, in satu- 
rating 5 of sulphuric add, this ratio of 6 to 
4, or 3 to 2, will pervade aU the poanble 
saline combinations; so that whatever be the 
quantity of potaah requisite to satutate 5, 10, 
Ire. of any other aad, two-thirds of that 
quantity of soda will suffice. 

In the same manner let us find out, for 
five of sulphuric, or of any one standaxd 
acid, the saturating (Quantity of ammonia, 
magnena, lime, strontites, baiytes, peroxide 
of copper, and the other bases; then their 
proportions to potaah, thus ascertained, for 
this acid, will, by arithmetical reftuction, 
give their saturating quantity of every other 
acid, whose relation to potash, or indeed ta 
any one of these bases, is known. 

llie experimental verification of this most 
important law, occupied Richter from the 
vear 1791 to Uie year 1802, in which period 
he published, in succesnve parts, a curious 
work, entitled the Geometry of the Chetni- 
cal Elements, or Principles of Stediiometiy. 
We might have expected greater accuracy 
in his investigations, from the circumstance, 
that Dr. Wo&ston selected his statement of ' 
the constituents of nitre, in preference ta 
those of all other chemists, in the construc- 
tion of his admu*iJ>le table of cbenucal pro- 
portions. 

With indefatigable seal Richter examined, 
by experiment, each acid, in its relation to 
the bases, and then compared the results 
with those given by calculation, presentinfj^ 
both in an extensive series of tables. 

It is curious that he does not seem to ha^e 
been aware, that all his tables might have 
been reduced into a single one, of SI num. 
hers, divided into two columns, by means of 
which, every question relatine to the inclu- 
ded articles, might be solved by the rule of 
three, or a sliding scale. The following ta* 
hie, computed by Fischer from Richter's last 
tables^ was inserted by the celebrated Ber- 
thollet in a nsts ta his ckooussl italisi. 
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1 Baaet. 


Oxygen — 1« 


Acids. 


Oxygen — 1. 


Aiumina, 


525 


2.625 


Fluoric, 


427 


2.135 


BCagnena, 


615 


3.075 


Carbonic^ 


577 


2.885 


AximionU, 


672 


3.36 


Sebacic, 


706 


3.530 


Iime« 


793 


3.965 


Muriatic 


712 


3.560 


Soda, 


859 


4.245 


Oxalic, 


7SS 


3.775 


Strontiaii, 


1329 


6.645 


Phosphoric, 


979 


4.895 


PotasV 


1605 


8.025 


Formic, 


988 


4.94 


Barytea, 


2222 


1.111 


Sulphuric, 


1000 


5.000 








Succinic, 


1209 


6.045 








Nitric, 


1405 


7.025 








Acetic, 


1480 


7.400 








Citric, 


1683 


8.415 








Tartareous, 


1694 


8.470 1 



I fasfe added the two cohimns under ozy- 
Ml, from which we see at once, that with 
the exception of the bases lime, strontian, 
and soda, and the acids cari)onic, muriatic, 
sulphuric, nitric, citric, and tartaric; the 
numbers g^ven by Richter do not form tole- 
nbfe approximations to the true propor- 
tions, liie object of the above table was, 
to give directly the quantities of acid and al« 
kali requisite for mutual saturation. For ex- 
ample, 1605, opposite to potash, is tlie quan- 
tity of that alkali equivalent to neutralize 
4af7 of fluoric acid, 577 carbonic, 712 muri- 
atic, 1000 sulphuric, &c. Each column af- 
ibrds also progressively increasing numbers. 
Those nearest the top have the greatest acid 
or alkaline energies, as measured by their 
powers dT saturation. The column of Rich- 
ter gives, therefore, as far as the analytical 
neans of his time permitted, a table of the 
relatiye weights of what has since been by- 
pothetically called the atomt, 

2. But two chemical constituents fre- 
juently unite in different proportions, form- 
vg distinct and often dissimilar compounds. 
Tnufl^ oxygen and azote constitute in one 
proportion, nitrous oxide, the intoxicating 
gas of Sir H. Davy; in a second proportion, 
iBtrie oxide, the nitrous gas of Pnestley; in a 
third proportion, nitrous acid; and in a fourth 
proportion, mtric acid. Is there any law re- 
tulating these various compounds; so that 
knowing the first proportion, we may infer 
the whole series ? Tliis question was first 
nswered in a work containing many curious 
mticipations of discoveries, to which poste- 
rior writers have laid chum; I mean Mr. 
Higgins's Comparative View of the Phlogis- 
tic and Antiphlogistic Hieory, printed in 
1788» and ]>ublished early in 1789. Besides 
some additional facts, decisively hostile to 
the hypothesis of phlogiston, this publication 
distinctly advances the doctrine of multiple 
proportion, with regard to the successive 
compounds of the same constituents. This 
was ukewise interwoven, with new and in- 
geniovi views G«n«eniing gaseo» and atmni- 



cal combination. Mr. Higgins having f^lt 
himself aggrieved at seeing discoveries clear- 
ly announced by him in 1789, brought for- 
ward nineteen years afterwards by Mr. Dal- 
ton, in his own name, published in 1814 a 
book, entitled experiments and Observations 
on the Atomic Theory and Electrical Phe- 
nomena. In this work he gives numerous 
Suotations from his Comparative Vievf, which 
ijundantly establish his claim of priority to 
the discovery of multiple proportions, and 
the atomic theory of chemistry. It is no fault 
of Mr. Higgins, that his first work partook 
of the imperfect analyses of the day. Indeed 
we have reason, on the contrary, to be sur- 
prised at his rejection of many errors then 
sanctioned by high authority, and his pro- 
mulgation of many new truths, which might 
appear, to contemporary writers, insulated, 
or of little consequence, but to which subse- 
quent researches have given a due place and 
importance in the system of chemical know- 
ledge. Who would deny to Columbus the 
glory of discovering a new world, merely be- 
cause the means of research placed within 
his power, did not permit him to explore its 
extensive coasts? Is not that glory on the con- 
trary greatly enhanced, by the very early pe- 
riod at which the discovery was achieved, 
while navigation as a science was still un- 
known? I shall quote a few passages, as he 
gives them, from his Comparative View, 
which I thmk are decisive in this fundamen- 
tal discus^on. 

« Hepatic gas (sulphuretted hydrogen), at 
shall be shown, is hydrog[en in its full extent, 
holding sulphur in solution.'* This fact, of 
hydrogen not changing its volume, by com- 
bining with sulphur, has been marked among 
tlie valuable discoveries of later times. 

"Therefore, 100 grains of sulphur, re- 
quire only 100 or 102 of the dry gravitating 
matter or oxygen gas, to form sulphurous 
acid. As sulphurous acid gas is very little 
more tlian double the specific gravity of oxy- 
gen gas, we may conclude, that tlie ultimate 
partiol«s ef cmlphor tad oxygen centain th* 
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iamt quantity of matter; for oxygen pa of uniting to a third particle of either of it« 

Buffen no considerable diminution of its bulk, constituents." 

by uniting to the quantity of sulphur neces- Mr. Hij^gins inculcates very strongly, that 
sary for the formation of sulphurous acid, when a body is capable of combining with 
It contracts l-lltli as sliall be shown here- another in two proportions, the third parti- 
after." Compare wi»h the above statement, cle introduced is held by a much weaker af- 
the following from Dr. Tliomson's System, finity than that which unites the particles of 
published in 1807. •< If this analysis be pre- the first or true binary compound, 
cise, it follows, that 100 cubic inches of hy- <«ln my opinion, the most \>erfect nitrous 
drogen gas, in order to be converted into acid contains 5 of oxygen and 1 of azote. — 
sulphuretted hydrogen, combine with 7.69 Nitrous gas, according to Kirwan, contains 
grains of sulphur, and are converted into 2 volumes of oxygen gas, and 1 of azotic 
about 26.6 cubic inches; so that hydrogen gas. According to l^voisier, lOO grains of 
gas, by dissolving sulphur, is reduced to lit- nitrous gas contain 32 grains of azote, and 
tie more than one -fourth of its original bulk." 68 of oxygen. I am of the fonner philoso- 
Vol. i. p. 92. Sir H. Davy has since proved, pher's opinion. 1 also am of opinion, that 
by accurate experiments, that hydrogen, in every primary particle of azote is united to 
its conversion into sulphuretted hydrogen, 2 of oxygen, and that the molecule thus 
does not change its bulk, agreeably to Mr. formed, is 8uri->unded with one common at- 
Higgins's early enunciation. " But as we mosphere of caloric. 

know the constituents of sulphuric acid, it «< As this requires demonstration, let A in 

is easy thence to deduce the following as the annexed diagram represent an ultimate 

the proportion of the ingredients of sulphu- particle of azote, wliich attracts oxygen with 

ipas acid: — the force of 3: 

68 sulphur, 3 6 3 

32 oxygen. A a 

100" Let a be a particle of oxjgen, whose attrac- 
tion to A we will .suppose to be 3 more ; 

System of Chemistry, 1807, vol. ii. p. 179. hence they will unite with the force of 6i 

The last is the result of Dr. Thomson's own the nature of this compound will be here- 

experiments. Its true composition is now after explained. Let us consider this to be 

known to be 100 of the gravitating matter of the utmost foi*ce of attraction that can sub« 

oxygen to 100 of sulphur, in conformity with sist between oxygen and azote. We wilt 

Mr. Higgins. now suppose a second particle of oxygen b 

,T.u I i. -. •*• ^c \M^ T\ 1 to combine with A; they will only unite with 

The elementary proposition of Mr. Dal- ^j ^ .. ,. „ „ ^^j^j^ j consider to be 

ton's atomical hypothesis seems to be most ^^ ^ ^^^; ^^ ^^^, j^ ^ ^. 

exphcitly announced m the followmg pai-a- ^et a third particle of oxygen c unite 

graph ot Mr. Higgms. b^ ^ .^ ^^-jl ^^^j,f„^ ^^j^ ^j^l^-^f^^ ^^^^^ ^^ 

** As two cubic inches of hydrogen gas 4. Tliis is the state of the red molecules of 

vequire but one cubic inch of oxygen gas to nitrous vapour, or when condensed, the I'ed 

condense them to water, we may presume, nitrous acid." " We will suppose a fourth 

that they contain an equal number of divi- particle of oxygen d to combine with A; it 

sions, and that the difference of the specific will unite with the force of 3j, and so on 

gravity of those gases depends on the size of with the rest of the particles of oxygen as 

their respective particles; or we must sup- the diagram represents. This I consider to 

pose, that an ultimate particle of hydrogen be the state of a molecule of tlie pale or 

Inquires two or three or more particles of straw-coloured nitrous acid, 
oxygen to saturate it. Were this the case, ** When a fifth particle of oxygen e unites, 

water, or its constituents, might be obtained the force of union existing between the par- 

in an intermediate state of combination, Uke tides of the molecule is still diminished as is 

those of sulphur and oxygen, or azote and represented by the diagram. The fractions 

oxygen, &.C. This appears to be impossible; show that the chemical attraction of azote 

for in whatever proportion we mix hydrogen tor oxygen is nearly exhausted. This is the 

or oxygen gases, or under whatever circum- state of colourless nitrous acid; and, in my 

stances we unite them, tlie result is invaria- opinion, no more oxygen can unite to the 

bly the tsame. Water is formed, and the azote, having its whole force of attj-action 

surplus of either of the gases is left behind expended in the particles a, b, c, d, e. This 

\inchanged," — ♦* From these circumstances, illustrates the nature of saturation or definite 

we have bufficient reason to conclude, that proportions." 

water is composed of a single ultimate par- " We can readily perceive from the fore- 
tide of oxygen, and an ultimate particle of going demonstrations, that oxygen is retain- 
hydrogen, and tliat its atoBis are incapable ed with less force in the colourless nitrous 
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'■ *cid thaa in the straw-coloured; and the lat- rether hypothetical, and tlierefbre ought to 
ter acid retains it with less force than the have no place in physical demonstrations. 
Ted nitrous acid ; and nitrous g^s holds it That water is a compound of an atom of 
with still more force than the red nitrous oxygen and an atom or hydrogen, is assura- 
acid. This accounts for the separation of ed hy Mr. Dalton as the basis of his system. 
oxygen gas from tlie colourless nitrous acid But two volumes of hydrogen here combine 
(nitric acid) when exposed to the sun, at the with one of oxygen' He therefore infers, 
same time that the acid becomes coloured, that an atom of hydrogen occupies double 
Kitrous acid in any other state will afford no the bulk, in its gaseous state, of an atom of 
oxygen* when exposed to the sun." oxygen. These assumptions are obviously 
** Why the gaseous oxide should be more gratuitous. I agree with Dr. Prout in think- 
soluble in water than the nitrous gas, is what ing that Sir H. Davy has taken a more phi- 
1 cannot account for, unless it be occasioned losophical view of this subject. Guided by 
by the smaller size of its calorific atmos- tJie strict logic of chemistry, he places no 
pheres« which may admit its atoms to come hypothesis at the foimdation of his fabric, 
within the gravitating influence of that Experiment shows, 1st, That in equal vo- 
fluid." lumes, oxygen weigh 16 times more than hy- 
It is impossible to deny the praise of sin- drogen; and 2dly, That water is formed by 
gular ingenuity, and justness, to the above the union of one volume of the former, and 
passages; and every one must be struck with two volumes of the latter g^s, or by weight 
Uieir analogy, both as to atomical doctrines, of 8 to 1 . We are not in the least authori- 
andthe calorific atmosphei'es of gases, single zed to infer from this that an atom of oxy- 
and compound, with the language and views gen weighs 8 times as much as an atom of 
expanded at full length in Mr. Dalton's new hydrogen. For aught we know, water may 
system of Chemical Philosophy, first framed be a compound of 2 atoms of hydrogen, and 
about the year 1803, and published in 1808. 1 of oxygen; in which case we should have 
It appears that this philosopher, after medita- the proportion of the weights of the atoms, 
ting on the definite proportions, in which oxy- as given by equal volumes, namely, 1 to 16. 
gen was shown by M. Proust to exist in the There is no good reason for fixing on one 
two oxides of the same metal, on the sue- compound of hydrogen, more than on an- 
oessive combinations of oxygen and azote, other, in the determination of the basis of 
and the proportions of various other chemi- the equivalent scale. If we dehberate on 
cal compounds, was finally led to conclude, that combination of hydrogen in which its 
that the uniformity which obtains in corpus- agency is apparently most energetic, name- 
cular combinations, results from the circum- ly, that with chlorine, we would surely never 
stance, that they consist of one atom of the think of pitching on tioo volumes as its umty 
one constituent, united generally with one or least proportion of combination ; for it is 
»tom of the other, or with two or three a- oTie volume of hydrogen which unites with 
toms. And he further inferred, that the re- one volume of chlorine, producing two vo- 
lative weights of these ultimate atoms might lumes of muriatic gas. Here, therefore, we 
be ascertained from the proportion of the see that one volume of hydi-ogen is quite ade- 
two constituents in a neutral compound. quate to effect, in an ^active gaseous body of 
Chemistry is unquestionably under great equal bulk, and 36 times its weight, an en- 
obligations to Mr. Dalton, for the pains with tire change of pi'operties. Should we as- 
which he collated the various analyses of sume in gaseous chemistry, 2 volumes of 
chemical bodies, by difi'erent investigators; hydrogen, as the combining unit, or as re- 
and for establishing, in opposition to the presenting an atom; then it should never 
doctrine of indefinite affinity, taught by the unite in 3 volumes, or an atom and a half 
iUustnous BerthoUet, that the diflerent com- with another gas. Ammonia, however, is a 
pounds of the same principles did not pass compound of 3 volumes of hydrogen with 1 
into each other by imperceptible gradations, of azoie; and if 2 volumes of hydrogen to 1 
but proceeded, per saltimi, in successive pro- of oxygen be called an atom to an atom, sure- 
portions, each a multiple of the first. By ly 3 volumes of hydrogen to 1 of azote 
correcting and extending Hichtei**s scale of should be called an atom and a half to an 
reciprocal saturation, and reviving Mr. Hig- atom. Yet the Daltonian Commentator, on 
gin^s long neglected discovery of multiple the second occasion, counts one volume an 
proportion, Mr Dalton has been no mean atom of hydrogen, and on the first, two vo- 
contributor to the advancement of tlie sci- lumes an atom. 

cnce. It is difficult to say how far his figur- We would steer clear of all these gratui- 

ed groups of spherical atoms have been be- tous assumptions and contradictions, by ma- 

neficial or not. They may have had some king a single volume of hydrogen represent 

use in aiding the conception of learners, and its atom, or prime equivalent. " There is an 

periiaps in giving a novel and imposing air advantage/' says Dr. Prout, « in considering 

to the atomical fabric. But their arrange- the volume of hydrogen equal to the atom, 

luent, and even their existence, are alto- as, m this case, tlie specific gravities of most, 
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or peTfaaiw aII elementuy substancet, (hy- linglyt or if either is in excess, it exceeds har 

drogen being one,) will either exactly coin- a ratio to be expressed by some simple mul— 

«ide with, or oe some multiple of tbe weights tiple of the number of its atoms." 

of their atoms; whereas, if we make the vo- It is eTident from this pas.^age, that the 

lume of oxygen unity, the weights of the principle which presented itself to Mr. Dal- 

atoms of most elementary substances, except ton, on a review of the labours of other che- 

oxygen, will be double tliat of their specific mists, had really occurred to Dr. WollastoA 

gravities, with respect to hydrogen. The from his ov^n, and that he would unquea- 

assumption of the volume of hydrogen, be- tionably have been speedily led to its full de- 

ing equal to the atom, will also enable us to velopement. If Mr. Dalton had ever chanced 

find more readily, the specific gravities of to look into the neglected book of Higgini^ 

bodies in their gaseous state, (either with there would have been little merit in hi» 

Inspect t^ hydrogen, or atmospheric air,) by anticipation of what the advancement of 

means of Dr. WoUaston's logometric scale, analytical precision would infallibly have re- 

«*Br tlie views we have ventured to ad- vealed in a very short period, 

▼ancebecorrect, we may almost consider the Dr. Wollaston, in the above decisive pa- 

^gvm ixM of the ancients to be realized in per, demonstrates, that in the sub-carbonate 

hydrogen; an opinion, by the by, not alto- and crystallized carbonate of potash, the 

gether new, If we actually consider this to relation of the carbonic acid to the base, in 

be the case, and further consider the specific the first, is exactly one-half of what it is in 

gravities of bodies, in their gaseous state, to the second. The same law is shown to hold 

represent the number of volumes condensed with regard to the two carbonates of soda* 

into one; or in other words, the number of and the two sulphates of potash; and being 

the absolute weight of a single volume of applied to his experiments on the com- 

the first matter (r^rv «Kn) which thev con- pounds of potash and oxalic acid, leads bins 

tain, which is extremely probable; multiples to conclude, that the neutral oxalate may be 

in weight must always indicate multiples in considered as consisting of 2 particles potasl^ 

Tolume, and vice versa; and the specific gra- with 1 acid; the binoxalate as 1 and 1, or 2 pot- 

Tities or absolute weights of all bodies in a ash, with 2 acid; the quadroxalate as 1 and ^ 

gaseous state, must be multiples of the spe- or 2 potash, with 4 acid. 

«fic gravity, or absolute weight of the first We cannot withhold from our readers the 

matter, (rf«rii Jxn), because all bodies in a following masterly observations, which must 

gaseous state, which unite with one another, make every one regret, that the first de- 

unite with reference to their volume." velopement of the atomic theory had not 

From these ingenious observations, we fallen into such philosophical hands, 

perceive the singular felicity of judgment, •* But an explanation which admits a 

with which Sir H. Davy made choice of the double share of potash in the neutral salt% 

nngle volume of hydrogen, for the unit of (the oxalates^ is not altogether satisfactory; 

primary combination, in his elements of che- and I am fartner inclined to think, that when 

mica! philosophy. our views are sufficiently extended, to enable 

Mr. Dalton's prelections on the atomic us to reason with precision concerning the 

theory, and Dr. Thomson's commentary, had proportions of elementary atoms, we shall 

excited but a feeble sensation in the chemi- find the arithmetical relation alone will not 

«al world. That part of his system which be sufficient to explain tlieir mutual action, 

treated on caloric, was blended with so much and that we shall be obli^d to acquire a 

mere hypothesis, that chemists transferred a geometrical conception of uieir relative ar- 

portion ot the scepticism thus created, to his rangement, in all the three dimensions oC 

collation of priman^and multiple combina- solid extension. 

tions. It was Dr. Wollaston who first de- ** For instance, suppose the fimit to the 

oided public opinion in favour of tlie doc- approach of particles, to be the same in all di- 

trine of multiple proportions, by his elegant rections, and hence their virtual extent te 

paper on super-acid, and sub-acid salts, in- be spherical, (which is the most simple by- 

serted in tl)e Philosophical Transactions for pothesis); in this case, when different sorts 

1803* The object of^the atomic theory has combine singly, there is but one mode of 

been no where so happily stated as by this union, If^they unite in the proportion of 

j^ilosopher, in the following sentence: two to one, the two particles will naturally* 

** But, since the publication of Mr. Dal- arrange themselves at opposite poles of that 

ton's theory of chemical combination, as ex- to which they unite, ffthey be three, they 

plained and illustrated by Dr. Thomson, might be arranged with regularity at the 

(System, 3d edit.), the inquiry which I had angles of an equilateral triangle, in a great 

designed appears superfluous; as all tile facts circle surrounding the single spherule; but 

I had observed are but particular instances in this arrangement, for want of similar mat- 

•f the more general observation of Mr. Dal- ter at the poles of this circle, the equilibrium 

ton, that in ^1 cases the simple elements of would be unstable, and would be liable to 

Mli^ are disposed to unite atom te atom be daranged by th* slightest forse of adja^ 
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cfent eanbinations; but, when the Bumbet tet at the poles of this circle, the equifibrium 
oC one set of partides exceeds in the propor- would be unstable, and would be liable to be 
tioa of 4 to 1, then, on the contrary, a stable denngcd by the slightest force of adjacent 
equilibrium may ag^n take place, li the four combinations.** Compare with this remark 
particle are situated at the angles of the the following sentence from my paper on 
mar equilateral triangles composing a regu- sulphuric acid, as published in the Journal 
lar tetrahedron. of Science, October, 1817. ^The terms of 
<*But as this geometrical arrangement of dilution are, like logarithms, a series of num- 
the primary elements of matter is altogether bers in arithmetical progression, correspond- 
•onjecturaC and must rely for its coniirma- ing to another senes, namely, the specific 
tion or rejection upon future inquiiy, I am gravities^ in geometrical progresaon. For a 
desirous that it should not be confounded little distance on both naes of the point of 
'witib the results of the facts and observations greatest condensation, the series conyerges 
related above, whidi are sufiidently ctistinct with accelerated velocity, whence the 10 or 
sttid satisfactoij with respect to the existence 12 terms on either hand, deviate a little from 
•f the law of simple multiples. It is per- experiroenf Paffel26. Or in other words, 
haps too much to hope, that the geometrical a small addition of water or of acid to the 
arrangement of primary particles will^ ever above atomic (ptnip, produces a greof change 
he perfectly known; smce, even admitting on the degree of condensation; which ae- 
that a very small number of these atoms cords with the position « that the equilibri- 
combining together, would have a tendency um would be liable to be deranged by the 
to arrange themselves in the manner I have slightest force of adjacent combinations." 
imaginea; yet until it is ascertained how While considering this part of Dr. WoUas- 
smoU a proportion the primary particles ton's important paper, let me advert to the 
themselyes bear to the interval between curious nets pointed out in the article Ni- 
them, it may be supposed that surrounding tbic Acib, relative to the compound of one 
<ombinatlons,althougfa themselves analogous, atom of diy acid and seven atoms waters- 
might disturb this arrangement; and ii|ihat In my paper on the subject, publish^ in the 
ease, the effect of such interference oMR al- eighm number of the Journal of Science, I 
so be taken into the account, before any the- showed that this liquid combination was ac- 
oiy of chemical combination can be render- companied with the greatest condensation of 
ed complete." volume, and the ^atest disengagement of 
I am not aware, that any chemist has ad- heat In composmg this Dictionaiy, I cal- 
duced experimental evidence, to prove that culated, for the first time, the atomical con- 
a •'stable equihbrium ma^ again take place, stitution of the nitric acids employed by Mr. 
if the four particles are situated at the an- Cavendish, for congelation; and found with 
^fcs of the four equilateral triangles compo- great satisfaction, that the same proportion 
■ing a regular tetx^edron." I have, there- which had exhibited, in my experiments, the 
fore, much pleasure in referrii^ to my re- most intense reciprocal action, as was indi- 
searches on the constitution of liquid nitric cated both b^ the agg^gation of particlei^ 
tdd, at unfolding a strildng confirmatioo of and production of heat, was likewise that 
Dr. Wollaston's true philosophy of aton^ical which most favoured solidification. Such 
esmbinatioii. When I wrote the following acid congeals at — 3^; but when either 
sentence, I had no recollection whatever of stronger or weaker, it requires a much low- 
Dr. Wollaston's profound speculations on er temperature for that en'ect 
tetrshedral arrangement. — <• We perceive, 3. The next capital discovery in multiple 
that tlie fiquid acid of 1.420, composed of 4 proportions, was made by M. Ckiy-Lussac, la 
primea of water -)- 1 of dry acid, possesses 1808, and published by him in the second 
the greatest power of resistmg the wfiuenoe yolume of me Memoiret ^AreueiL After de- 
af temperature to change its state. It re- tailing a series of fine experiments, he de- 
floires the maxmiim heat to boil it, when it duces the following important inferences;— 
ttstik unchanged; and the maximum cold to ** Thus it evidently appears, that all gases, 
effect its congelation." See Acm (Nitbig,) in their mutual action, uniformly combine 
in thb Dictionary. in the most simple proportions; and we have 
Here we have a fine example of the sta- seen, in fact, in all the preceding examples, 
Irility of eauilibrium, introduced by the com- ' that the ratio of their union is that of 1 to 1» 
bination of four atoms with one. The d'tsco- of 1 to 2; or of 1 to 3, by volume. It is im- 
yerv which I had also the good fortune to portant to observe, that when we consider 
naie with regard to the constitution of a- the weights, there is no simple and definite 
^eous sulphuric acid, that the maximum relation between the elements of a first com- 
•ondensation occurred, when one atom of bioation; it is only when there is a second 
Qie rod acid was combined with three atoms between these same elements, that the new 
€f water, is equally consonant to Dr. Wollas- proportion of that body which has been ad« 
ton's views. ^But in this arrangement," ded, is a multiple of the first. Gases, on the 
v^B Dr. WoUvtoxi^ ** for waal of siinilM ant* contnry^ ia «ucii proportiodi at can com- 
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l»itie, give rise always to compounds, whase dissolved and saturating^ the icid, has been 

elements are, in volume, multiples the one tumisbed to it by the lead. 

of the other. If we put into a solution of sulphate of 

" Not only do the gases combine in very copper, slightly acidulous, bright iron turn- 
simple proportions, as we have just seen, ings in excess, the copper is umost instant- 
bul moreover, the apparent contraction of ly precipitated j the temperature rises, and 
volume which they experience by combina- no ^as is disengaged. The sulphate of iron 
tion> has likewise a simple relation with the which we obtain, is that in which the oxide 
volume of the gades, or rather with the vo- is at a minimum, and its acidity is exactly 
lume of one of them." the same as tliat of the sulphate of copper 

By supposing the contraction of volume employed, 
of the two gaseous constituents of water to We obtain similar results, by decomposing 
be only equal to the whole volume of oxy- the acetate of copper by lead, especially 
gen added, he found the ratio of the densi- with the aid of heat. But since the zinc 
ty of steam to be to tliat of air as 10 to 16; a precipitates the lead from its acetic solution, 
computed result in exact correspondence we may conclude, that it would also precipi- 
with the experimental result lately obtained tate copper, from its combination with the 
in an independent method, by the same ex- acetic acid. Experience is here in perfect 
cellent philosopher. *< Ammoniacal gas is accordance with theory, 
composed in volume," says he, " of 3 parts We know with what facility copper prc- 
of hydrogen and 1 of azote, and its density, cipitates silver, from its nitric solution. AH 
compared to that of air, is 0.596; but if we tlie oxygen which it needs for its solution, 
suppose the apparent contraction to be one- is furnished to it by the oxide of silver; for 
half of the total volume, we find 0.594 for its no gas is disengaged, and the acidity is un- 
density. Thus it is demonstrated by this changed. The same thing happens with cop- 
nearly perfect accordance, that the apparent per, in regard to nitrate of mercury and to 
contraction of its elements is precisely one- cobalt, in regard to nitrate of silver. In 
half of the total volume or rather double the these last examples, as in the preceding, the 
volume of azote." M. Gay-Lussac subjoins pr^lfeiitating metal, finds in the oxide of the 
to his beautiful memoir a table of gaseous metal, which it precipitates, all the oxyg-en 
combination, which, with some modifications which is necessary to it for its oxidizement, 
derived from subsequent researches, will be and for neutralizing to the same degree the 
inserted under the article Gis. ftcid of the solution. 

The same volume of the Memoires pre- These incontestable fects naturally con- 
sents another important discovery of M. Gay- duct to the principle announced above, that 
Lussac, on the subject of equivalent pro- the acid in the metallic salts, is directly pro- 
portions. It is entitled. On the relation portional to the oxvgen in their oxides. In 
which exists between the oxidation of me- the precipitation of one metal by another, 
tals, and their capacity of saturation for tlie the quantity of oxygen in each oxide remains 
acids. He here proves, by a series of ex- the same, and consequently the larger dose 
periments, that the quantity of acid which of oxygen the precifMtating metal UUlcs, the 
the different metallic oxides require for sa- less metal wUl it precipitate 
turation, is in the direct ratio of the quanti- m. Gay-Lussac next proceeds to show, 
ty of oxygen, which they respectively con- «,:*u »^„i^ ^^ ♦u^ » «. "^ ^^^^^^b w »"vw, 

tain. "Iha^e arrived at this principle," fer^nt £^ *^J -^^^ 

says he, "not by the comparison of'^the J^^^"* »;»&?» ^^ «^»dizement, that 

known proportions of the metallic salts, 3"'?, f f^'^* * quantity precisely propor- 

which are in general too inexact to enable ^*«"»lto the quantity of oxygen they may 

us to recognize this law, but by observing ^ojjtam; or that the acid in the salts, is ex- 

tlie mutual precipitation of the metals, from .*f "^ Proportional to the oxygen of the ox- 

their solutions in acids." ]^^^' ^ ^f^ important result of this law. 

When we precipitate a solution of acetate ?* *"f ^^^y means it affords of determin- 

of lead, by a plate of zinc, there is formed a '1^ ^^^ proportions of all the metallic salts, 

beautiful vegetation known under the name '^ **^ proportions of one metallic salt, and 

of the tree of Saturn; and which arises from ***^ oxidation of the metals, being given, 

the reduction of the lead by a galvanic pro- ^® ™*y determine those of all the salts of 

ces.s, as was first shewn by Silvester and ^^^ same genus; or the proportions of acid, 

Grotthus. We obtain at the same time a so- ft"d of oxide, of all the metallic salts; and 

lution of acetate of zinc, equally neutral the oxidation of a single metal being given, 

with that of the lead, and entirely exempt we can calculate the oxidation of ail the 

from this last metal. No h)^drogen, or al- rest. Since the peroxides require most 

most none, is disengaged during the preci- acid, we can easily understand how tlie 

pitation; which proves, that the whole oxy- salts containing them, should be in general 

gen necessary to the zinc, for its becoming more soluble than those with the protoxide. 
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Iff. (xay-Lussac concludes his ineinoir ought to relate only to the. results of ez« 

witb this observation. When we preci- periments." 

pitate a metallic solution, by sulphuret- He conceives that the calculations will 
ted. bydrogen, either alone or combined be much expedited, and the formulc ren- 
"witli «n alkaline base, we obtain a sulphu- dered more simple, by considering the 
ret or a metallic hydrosulphuret. In the smallest proportion of any combining body, 
first case, the hydrogen of the sulphuret- namely, that of hydrogen, as the integer. 
ted hydrogen combines with all the oxygen This radical proportion of hydrogen, is the 
of the oxide, and the sulphur forms a sul* sr^Mi-* u'hn of the ancient philosophers. 
phuret with the metal; in the second case. It has been objected by some, to our as- 
the sulphuretted hydrogen combines di- suming hydrogen as the unit, that the nura- 
rectly with the oxide, without being de- hers representing the metals, would be- 
composed, and its proportion is such, that come inconveniently large. But this could 
there is sufficient hydrogen to saturate all never be urged by any person acquainted 
the oxygen of the oxide. The quantity of with the theory of numbers. For in what 
hydrogen neutralized, or capable of being respect is it more convenient to reckon ba^ 
so, depends therefore on the oxidation of rium 8.75 on the atomic scale, or 8.75 X 
the metal, as well as the quantity of the 16 = 140 on Sir H. Davy's scale of expe- 
•olphor, which can combine with it. Of riment? or is it any advantage to name, 
consequence, the same metal forms as many with Dr. Thomson, tin =: 7^375, or to call 
distinct sulphurets, as it is susceptible of it 118, on the plan of the English philoso- 
distinct stages of oxidation in its acid so- pher? If the combining ratios of all bo- 
lutioDS. And as these degrees of oxida- dies be multiples of hydrogen, as is proba- 
tion are fixed, we may also obtain suiphu- ble, why not take hydrogen as the unit? 
rets, of definite proportions, which we can I think this question will not be answered 
easily determine, according to the quanti- in the negative, by those who practise the 
ty of oxygen to each metal, and the pro- reduction of chemical proportions. The 
portions of sulphuretted hydrogen. defenders of the Daltonian hypothesis, that 
The next chemist who contributed essen- water consists of one atom oxygen to one 
tially to the improvement of the equiva- atom hydrogen, may refer to Dr. Wollas- 
lent ratios of chemical bodies, was Berze- ton's scale, as authority for taking oxygen 
lius. By an astonishing number of analy- as the unit. But that admirable instru- 
•es, executed for the most pait with re- ment, which has at once subjected thou- 
markable precision, he enabled chemical sands of chemical combinations to all the 
philosophers to fix with corresponding ac- despatch and precision of logometric cal- 
curacy, the equivalent ratios reduced to culation, is actually better adapted to the 
I their lowest terms. He himself took oxy- hydrogen unit, than to the oxygen. For if 
gen as the unit of proportion. we slide down the middle rule, till 10 on ii 
The results of all this emulous cultiva- stand opposite to 10 hydrogen on the left 
tion, were combined and illustrated with side, every thing on the scale is given in 
original researches, by Sir H. Davy, in his accordance with Sir H. Davy's system of 
Elements of Chemical Philosophy publish- primary proportions, and M. Gay-Lussac's 
ed in 1812. In this system of truths, which theory of gaseous combination. This va- 
will never become obsolete, we find the luable concurrence, as is well pointed out 
claims of Mr. Uiggins to the discovery of by Dr. Prout, we lose, by adopting the vo- 
L the atomic theory justly advocated. lume of oxygen as radix, 
m But what peculiarly characterizes this In the first part of the Phil. Trans, for 
" dierotcal work, is the sound antihypotheti- 1814, appeared Dr. Wollaston's description 
oa doctrines which it inculcates on chemi- of his scale of chemical equivalents, an in- 
cal combination. ** Mr. Higgins," says Sir strument which has contributed more to fa- 
H. ** has supposed that water is composed cilitate the general study and practice of 
of one particle of oxygen and one of hy- chemistry than any other invention of roan, 
drogen, and Mr. Dalton of an atom each; His paper is further valuable, in presenting 
[ but in the doctrine of proportions derived a series of numbers denoting the relative 
I from facto, it is not necessary to consider primary proportions, or weights of the 
the combining bodies, either as composed atoms of the pri|icipal chemical bodies, 
I of indivisible particles, or even as always both simple and compound, determined 
united, one and one, or one and two, or with singular sagacity, from a general re- 
ooe and three proportions. Cases will be view of the most exact analyses of other 
haeafter pointed out, in which the ratios chemists, as well as his own. 
are very difierent; and at present, as we The list of substances which he has esti- 
have no means whatever of judging either mated, is arranged on one or other side 
of the relative numbers, figures, or weights, of a scale of numbers, in the order of their 
of those particles of bodies which are not relative weights, and at such distances 
m contoct, our numerical expressions from each other, according to their weights. 
Vol. II. 5 
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that the scries of numbers placed on a slid- stand the principle on which this scale is 

ing scale can at pleasure be moved, so that founded, and will not need to be told, tbat 

any number expressing the weight of a all the divisions are logometric; conse- 

compound, may be brought to correspond quently, that the mechanical addition and 

with the place of that compound, in the subtraction of ratios here performed by 

adjacent column. The arrangement is then juxtaposition, corresponds in effect to the 

such, that the weight of any ingredient in multiplication and division of the numbers, 

its composition, of any reagent to be em- by which those ratios are expressed in com- 

ployed, or precipitate that might be obtain- mon arithmetical notation, 
ed in its analysis, will be found opposite In his Essay on the cause of Chemical 

the point, at which iU respective name is Proportions, Berzelius proposed a system 

placed. of BignSi to denote atomical combinations. 

If the slider be drawn upwards, till 100 which it may be proper briefly to explain. 

corresponds to muriate of soda, the scale This sign is the initial letter, and by itself 

will then show how much of each sub- always expresses one atom, volume, or 

stance contained in the table, is equivalent prime of the substance. When it is ne- 

to 100 of common salt. It shows, with cessary to indicate several volumes or 

regard to the different views of this salt, primes, it is done by prefixing the number; 

that it contains 46.6 diy muriatic acid, and for example, the cuprous oxide, or protox- 

53.4 of soda, or 39.8 sodium, and 13.6 oxy- ide of copper, is composed of a prime of 

gen; or if viewed as chloride of sodium, oxygen and a prime of metal; its sign is 

that it contains 60.2 chlorine and 39.8 so- therefore Cu + O. The cupric oxide, or 

dium. With respect to reagents, it may deutoxide of copper, is composed of 1 

be seen, that 383 nitrate of lead, contain- prime meUl, and 2 primes oxyp;en; there- 

ing 191 of litharge, employed to separate fore its sig^ is Cu + 20. In like manner 

the muriatic acid, would yield a precipi- the sign for sulphuric acid is iS + 30; for 

tate of 237 muriate of lead, and that there carbonic acid, C + 20; for water, 2M + 

would then remain in solution, nearly 146 O, &c. 

nitrate of soda. It may at the same time When we express a compound prime of 
be seen; that the acid in this quantity of the first order, or binary, we throw away 
salt, would serve to make 232 corrosive the -f-, and place the number of primes 
sublimate, containing 185.5 red oxide of above the letter, as the index or exponent 
mercury; or make 91.5 muriate of ammo- is placed in arithmetic. For example, CuO 
nia, composed of 62 muriatic gas (or hy- -f SO^ = sulphate of copper; GuO^ -f- 
dromuriatic acid), and 29.5 ammonia. 280^ = bi-deutosulphate of copper, or 
The scale shows also, that for the purpose persulphate. These formulx have this 
of obtaining the whole of the acid in dis- advantage, that if we take away the oxy« 
tillation, the quantity of oil of vitriol re- gen, we see at once the ratio between the 
quired is nearly 84, and that the residuum radicals. As to the primes of the second 
of this distillation would be 122 dry sul- order, or ternary compounds, it is but raie- 
phate of soda, from which might be ob- ly of any advantage to express them by for- 
tained, by crystallization, 277 of glauber mula, as one prime; but if we wish to ex- 
salt, containing 155 water of crystalliasation. press them in that way, we may do it by 
These, and many more such answers, ap- using the parenthesis, as is done in al- 
pear at once, by bare inspection, as soon gebraic formula; for example, according^ to 
as the weight of any substance intended Berzelius, alum is composed of 3 primes 
for examination is made, by motion of the of sulphate of alumina, and 1 of sulphate 
slider, correctly to correspond with its of potash. Its symbol is 3(AlO-4-SO^) 
place in the adjacent column. Now surely 4* (P^'^'f ^0^)* The prime of ammonia 
the accurate and immediate solution of so is 3 HN; viz. 3 primes hydrogen -^ 1 nitro- 
many important practical problems, is an gen. We shall use these abbreviations in 
incalculable benefit conferred on the che- our table of equivalent primes, at the end 
mist. of the volume. 

With regard to the method of laying To reduce analytical results, as usually 

down the divisions of this scale, those who given for 100 parts, to the equivalent prime 

are accustomed to the use of other sliding ratios, or, in hypothetical language, to the 

rules, and are practically acquainted with atomic proportions, is now a problem of • 

their properties, will recognize upon the perpetual recurrence, with which students 

slider itself, the common Gunter's line of are perplexed, as no rule has been given 

numbers, (as it is called), and will be satis- for its ready solution. Though numerous 

fied, that the results which it g^ves are the examples of its solution occur in this Dic« 

same that would be obtained by ari^meti- tionary, we shall here explain it in detaiL 
cal computation . As in all reasoning we must proceed from 

Those who are acquainted with the doc- what is known or determinate, to what is 

trine of ratios, and with the use of loga- unknown or indeterminate, so in every ana- 
rithms as measures of ratios, will under- lysis, there must be one ingredieot whose 
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pHme eqnmlent is well ascertained. This the weight of the acid atom to be a great 

is employed as the common measure, and deal less, he deduces it, from the same 

title proportions of the rest are compared Jata, to be only 1.0095. By what new 

to it. Let us take, for instance. Sir H. process of arithmetic he brought out this 

*e analysis of fluate of lime, to deter- number, it is impossible to conjecture. 

the miknown number, that should de- But no doubt he devoted some pains to the 

tlie prime of fluoric acid. We know, computation, since he rears on that unsub- 

of all, that 2 primes of oxygen = 2, stantial basis, a long fabric of atomic in- 

eombhie with 1 of carbon = 0.75, to form duction. 

tile compound prime 2.75 of carbonic acid. We shall give another example, derived 

"We likewise know that carbonate of lime from a more complex subject. 

crnisists of 43.6 carbonic acid + 54.4 lime. M. Vauquelin found, that 33 pai*ts of 

We therefore make this proportion, to de« lime, saturated with sorbic acid, and care- 

tenmne the prime equivalent of lime. fully dried, weighed 100 grains. Henco 

1. 43.6 : 54.4 : : 2.75 : 3.56 = prime of the difference, 67 grains, was acid. To 
fime. find its equivalent prime, we say, 

2. We know that 100 parts of dry sul- A» 33 : 67 : : 3.56 = the prime of lime 
phate of £me, consist of 41.6 lime and :7.23 = the prime of the acid. But as he 
58.4 acid. Hence, to find the prime of sul- brought it to absolute neutrality by a small 
phoiic acid, we make this proportion: portion of potash, we may take 7.5 for the 

^ 41.6 : 58.4 : : 3.56 : 5 = prime of sulphu- prime. 

fie acid. M. Vauquelin subjected the acid, as it 

3. Sir H. Davy obtained from 100 grains exists in the dry sorbates of lead and cop- 
of floor spar in powder, acted on with re- per, to igneous analysis; and obtained the 
peated quantities of sulphuric acid, and following results: 

ignited, 175.2 grains of sulphate of lime. Hydrogen, 16.8 

How, since 100 grains of sulphate of lime ■ Carbon, 28.3 

contain, as above, 41.6 of lime, we have Oxygen, 54.9 

Ihie proportion: 

100 : 41.6 : : 175.2 : 72.88 = lime, corres- 100.0 

ponding* to 175.2 gruns of sulphate, and Now we must find such an assemblage 

which previously existed in the 100 gr. of of the primes or atoms of these elements, 

fiaor spar. If from 100 we subtract 72.88, as will form a sum-total of 7.5; and at the 

the diserence 27.12 is the fluoric acid, or same time be to each other, in the above 

the other ingredient of the fluor, which sa- proportions. The following very simple 

turated the lime. Now to find its prime rule will give a ready approximation; and 

eqiuvalent, we say, by a common sliding scale, it may be work« 

73.88 : 3.56 : : 27.12 : 1.325 = the prime ed by inspection. 

or atom of fluoric acid from Sir H. Davy's Multiply each proportion per cent, by 

eq^eriment. Had we taken Dr. Thomson's the compound prime, and compare the 

number 3.625, as representing the atom of products with the multiples of the consti- 

fime, the atom of fluoric acid would come tuent primes. You can then estimate the 

out 1.3015. As the Doctor had a particu- number of each prime requisite to compose 

hv hypothesis to support, which required the whole. Thus, 

Theory. Experiment. 
0.168 X 7.5 = 1.2600 or 10 hydrogen = 1.25 16.7 16.8 
0.283 X 7.5 = 2.1225 3 carbon = 2.25 30.0 28.3 
0.549 X 7.5 = 4.1175 4 oxygen = 4.00 53.3 54.9 

^m^^imm^mm^ ^^^^mm^m^ mmmmmmtmmim 

7.50 100.0 100.0 

The differences between these theoreti- one of the quantities per cent, may stand 

eal and experimental proportions, are pro- opposite the nearest estimate of a multiple 

bably within the limits of the errors of the prime of that constituent. Thus we know 

latter in the present state of analysis. that hydrogen, carbon, and oxygen, bear 

If on Dr. WoUaston's scale we mark with the relation to each other of 1, 6, 8; and, 
a type or a pen, 2h, 3h, &c. up to lOh; of course, the latter two, that of 3 to 4. 
2c, 3c, 4c, 5c; and 2n, 3n, 4n; respectively But 54.9 oxygen, being more than one half 
opposite to twice, thrice, &c. the atoms of of 100, the weight of oxygen in the com- 
hjfdrogen, carbon, and nitrogen, as is al- pound prime is more than the half of 7.5, 
ready done for oxygen, (witti the excep- and therefore points to 4. Place 54.9 op- 
tion of the fourth, where copper stands), posite 4 oxygen, (where copper stands), 
we shall then have ready approximations we shall find 18 opposite 10 hydrogen, 
tD the prime componenu, by mspection of and 30.7 opposite 3 carbon. Here we 
the scale. Motc the sliding part, so that tec the proportions of carbon and hy. 
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drogen, are both grater than by Van- same number of atoms, as one volame of 
quelin*8 analysis. Try 51 opposite 4 oxy* oxygen. As this hypothesis is destitute of 
gen, then opposite 3 carbon we have, 28.7, proof, it eindently should be discarded from 
and opposite 10 hydrogen 16.9. The pro- physical science. Since the volume of hydro- 
portions I have calculated arithmetical- gen is equal in weight to 14Gth the weight 
ly above, seem somewhat better approxi- of the volume of oxygen, the former two 
mations; they were deduced from hydro- systems are mutually convertible, by multi- 
gen 0.125, and carbon 0.75, instead of plying the number oxygen, in the oxygen 
0.132 and 0.754, as on the scale. ratio, by 16, or 4 X 4^ to obtain the number 

If the weight of the compound prime is in the hydrogen scale; and this is re-conver- 
not given, then we must proceed to estimate ted bv the inverse operation, namely, dtvi- 
the nearest prime proportions, after inspec- ding by 16, or by 4 X 4. 
6on of those per cent. The scale may be Dr. Wollaston's scale, and Sir H. Davy's 
used with advantage, as just now explained, proportional numbers, are adapted to the 
The following case has been reckoned dif- idea that water is a compound of 1 hydro- 
ficult of solution, and has been even involved gen + 7.S oxygen by weight, or 15 + 1 by 
in an algebraic formula. Let us suppose a volume. Their mutual conversion is there- 
vegetable acid, containing combined water, fore* very easy, for if we add to Dr. Wollaa- 
whose prime equivalent is to be deter- ton's number, its half, the sum is Sir H. 
mined by experiment. A crystallized salt Davy's; and of course, if we subtract from 
is made with it, for example, and a deter- the number of the latter, its third, the re- 
roinate quantity of soda. Suppose the al- mainder is Dr. Wollaston's number. There 
Icali to form 26 per cent of the salt. The is one very frequent variation in the weights 
rest is water and acid. Dissolve 100 grains, of the primes among the best writers, 
and add them to an indefinite quantity of namely, doubling or halving the number, 
the solution of any salt, with whose base This difference is occasioned generally by 
the vegetable acid forms an insoluble com- an uncertainty about the first term or pro- 
pound. Dry and weigh this precipitate, portion in which the body combines, with 
Without decomposing the latter, we have oxygen; some chemists reckoning that a 
sufficient data for determining the prime protoxide which others consider a deutox- 
cquivalent of the real acid. We make this ide. Thus Sir H. Davy gives 103 as the 
proportion: As the weight of soda is to itt number representing iron? from which, if 
prime equivalent, so is the weight of the ^^ deduct ^^ =» 34.3, the remainder 68.7 
precipitate to the prime of the compound. .^ ^^ ^ ^^^gj^ ^^ 34 5 ^^^ ^^^^er of Dr. 
Suppose 148 grams of an insoluble sidt of ^^^^J^^^ gut Mr. Porrett has very in- 
lead to have been obtamed; then 26 : 3.95 : : . , , ^u ^ u 3 .* , .r *- 

148:22.1 = the prime of the salt of lead. Sremously shown that perhaps -3- = 17.5, 
From this, if we deduct the weight of the ^ to be preferred.* 

prime equivalent of oxide of lead, = 14, Essences. Several of the volatile or 
we have 8.1 for the prime equivalent of the essential oils are called essences by the 
acid. And the crystallized salt must have perfumers. 

consisted of. Ether. Avery volatile fluid, produced 

Dry acid, 53.3 by the distillation of alcohol with an acid. 

Soda, 26.0 When strong sulphuric acid is poured 

Water, 20.7 upon an equal weight of alcohol, the fluids 

■ unite with a hissing noise and the produc- 

100.0 lion of heat, at the same time that a fra- 

As the above numbers were assumed grant vegetable smell is perceived, resem- 
merely for arithmetical illustration, tlie wa- bling tliat of apples. It is much better and 
ter is not atomically expressed. Indeed safer, however, to add the acid by small 
the problem of finding the acid prime, does portions at a time, at such intervals as that 
not require the salt to be citlier dried or no perceptible heat may be produced. The 
weighed. A solution would suffice. Sa- mixture may be made in a glass retort, and 
turate a known weight of alkali, with an the distillation performed by regulated 
unknown quantity of the crystallized acid, heat on a sand-bath, a large tubulated re- 
Add this neutral solution, to a redundant ceiver being previously well adapted, and 
quantity of solution of nitrate of lead, kept cool by immersion in water, or the 
Wash, dry, and weigh the insoluble pre- frequent application of wet cloths. A bent 
cipitate, and apply the above rule. glass tube luted to the tubulure of the re- 

There are three systems of equivalent ceiver, and having its extremity immersed 
numbers at present employed: 1st, That in a httle water or mercury, will allow the 
having oxygen as the radix; 2d, That hav- gases to escape, and confine the condenai- 
ing one volume of hydrogen, as the radix; ble vapour. The first product is a fragrant 
3d, That having two volumes of hydrogen spirit of wine, which is followed by the 
as the radix, on the Daltonian supposition, ether, as soon as the fluid in the retort be. 
that two volumes of hydrogen contain tiie gins to boil. At this period, the upper part 
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of the receiTer is covered with lar^ dis- it throws down in a black precipitate. 

tinct Mreams of the fluid which run down Mixed with the muriatic solution of gold, 

ila sides. After the ether has passed over, it retains a portion of the metal in solution 

sulphurous acid arises, which is known by for some time. 

its white fume and peculiar smell. At this * To give ether its utmost purity, we 
period the receiver must be unluted and must add to the common purified ether, dry 
s^moved, care being taken to avoid breath- subcarbonate of potash in powder, till the 
ing the penetrating fumes of the acid; and last portions are not welted, and draw off 
the fire must at the same time be modera- the ether by distillation. Its sp. gr. will 
ted* because the residue in the retort is fall from 0.775 to 0.746. Being thus de- 
disposed to swell. A light yellow oil, prived of its water, it must next be freed 
called sweet oil of wine, comes over after from alcohol, by digesting it on dry muriate 
the ether, and is succeeded by black and of lime, and decanting the supernatant li- 
fi)ul sulphuric acid. The residue varies in quid, which is ether of sp. gr. 0.632 at 60\ 
its properties according to the management according to Lowitz. Distillation increases 
of the heat. If the fire be much increased its density to 0.7155 at 68^, according to 
toward the end of the process, the sulphu- M. T. de Saussure. 

«ras acid that comes over, will be mixed Ether boils in the atmosphere at 980 F. 
with vinegar. and in vacuo at — 20®. The density of its 
The ether comes over mixed with alco- yapdur as determined by M. Gay-Lussac, ia 
hoi and some sulphurous acid. It was 2.586, that of air being 1. Ether admitted 
usual to add some distilled water to this to any gas standing over mercury, doubles 
product, which occasioned the ether to rise its bulk at atmospheric temperatures. If 
to the top. Rectification is absolutely ne- oxygen be thus expanded with ether, and 
oessary, if the ether have a sulphurous then mixed with three times its bulk of 
smell; amd this is indeed the better method pure oxygen, on being kindled it explodes^ 
In all cases, because the water added in the forming' carbonic acid and water. By de- 
old .method always absorbs about one-tenth tonating such a mixture M. de Saussure 
part of its weight of ether, which cannot has lately inferred ether to consist of 
be recovered without having recourse to Hydrogen 14.40 
distillation; and also because the ether is Carbon ' 67!98 
found to absorb a quantity of the water. Oxygen 17 62 
PMvioaa to the rectification, a small quan* * ' 
tity of black oxide of manganese should be 100.00 
added, shaking the mixture occasionally rw.v - -.^• 
during 34 hours. Proust prefers clean ^ ^^^'^ proportions per cent, correspond 

slaked lime, as recommended by Woulfe; *<> ^,^ ^**' ?o 2« 

observing that the bottle must not be above ^ *^^^' ^^'^^ 

three parts filled, and that it must be moved . 

about in cold water for some minutes be- __ i *. • iWJ.W 

fore the cork is taken out. 9^7^^^ J^^^y t ^T^f ,?^^^"* ^' ''''"" 

The inexperienced chemist must be re- "T^/nCfnT/??o;^ J ^^'^^^."L. 

minded, that the extreme inflammability of ?^ (0.750-f0.125) X 5 = 4.375 

alcohol, and still more of ether; the dan- ^ P""™^ ^*^^^, or 1 hyO ^ ^^35 

gcr of explosion which attends the sudden ^^^ff^*^ + ^ oxygen, 3 

mixture and agitation of concentrated acids . 

and alcohol; and the suffocating effect of 5.500 

the elastic fluids, which might fill the Or 6 hydrogen + 5 carbon + 1 oxygen. 

apartment if inadvertently disengaged; are By passing ether through a red-hot por- 

all circumstances which require cautious celain tube, it is resolved into heavy in- 

management. flammable air, a viscid volatile oil, a little 

Sulphuric ether is a very fragrant, light, concrete oil, and charcoal and water, 
and volatile fluid. Its evaporation pro- Ten parts of water combine with one of 
duces extreme cold. It is highly inflamma- ether. Sulphuric acid converts ether into 
blc, bums with a more luminous flame than sweet oil of wine. If a very little ether be 
alcohol, which is of a deep blue, and emits thrown into a large bottle filled with chlo- 
more smoke. At 46° below of Fahr. it rine, a white vapour soon rises, followed by 
becomes solid. It dissolves essential oils explosion and flame. Charcoal is depo- 
and resins, and camphor very plentifully, sited, and carbonic acid gas formed. 
By long digestion it dissolves 1.13th of If we apply to ether that principle of re- 
sulphur in tl)e light, and l-17th in the dark, search invented bv M. Gay-Lussac, and so 
This preparation Mr. Favre recommends successfully applied by him to iodine and 
as an excellent test of lead in wine, which prussic acid, we shall find that, 
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2 volumes of olcfiant gsa, = 0.9722 X 2 = 1.9444 

1 do. vapour of water» =0.6249 

Condensed into one volume of vapour of ether = 2.5693 

Which is very nearly the experimental sp. gr. =k 2.5860 

On this view, the vapour of ether con- ofaqueous vapour consists of one volume of 
tains one-hidf of the combined water, that hydrogen, and half a volume of ozyges. 
the vapour of alcohol does. Hence the ratio of the weights of the con- 
But two volumes of olefiant gas consist of stituents will become, on Uie hypothetical 
four volumes of hydrogen, and four of car- oxygfen scale, in which half a volume of 
bon, in a condensed state; and one volume oxygen represents one atom, 

5 atoms hydrogen, = 0.125 X 5 = 0.625 ... 13.513 
4 carbon, = 0.750 X 4 = 3.000 ... 21.622 

1 oxygen, &= 1.000 X 1 = 1.000 ... 64.865 

4.625 100.000 

These proportions ^ffer from those of JIfem. d^ArcudU i* 343. Eight years there- 

11. de Saussure, in making the carbon a after, he modified these results into 46.5 

£ttle more, and the oxygen a little less, acid + 53.5 alcohol, (32.6 olef. gas + 20.9 

than he found. water). — Traiti^ iii. 977. 

Ethers, exactly the same with the sulphu- According to Mil. Colin and Robiqae^ 

ric, may be obtained by passing alcohol {Armalet de Ckimie et de J^^tique, i. p. 

through phosphoric and arsenic acids con- 348.) one volume of muriatic ^Jier, passed 

centrated and heated. through a porcelain tube at a dull i«d heat^ 

Another kind of ethers are those which is resolved into a mixture of one volume 
fesult from the combination of the alcohol olefiant gas, and one volume muriatic gas. 
with the acid employed to make them. By adding ^e density of 
Kine such ethers are known. Muriatic olefiant gas = 0.9722 to that of 
eUier, nitric ether, hydriodic ether, acetic muriatic acid gas ss 1.2840 
ether, benzoic ether, oxalic ether, citric — 
ether, tartaric ether, eallic ether; the first We have the sum s: 2.2562, which is near- 
four are more volatile than alcohol; the ly the sp. gr. of the vapour by experiment 
rest are much less so, for they boil with = 2.2190. 
more difficulty than water. When a lighted taper is brought near 

Muriatic ether. It is formed by saturat- the surface of this ether, it immediately 

ing alcohol with muriatic acid gas; or still takes fire, and bums with a greenish flame, 

better by mixing together equsd bulks of Muriatic gas, carbonic acid, and water re« 

alcohol and concentrated liquid muriatic suit. Similar products are obtained by 

acid, and heating the mixture in a glass re- firing a mixture of its vapour with oxygen, 

tort connected witli a Woulfe's apparatus, either by the taper or electric spark. If 

The first bottle should conudn a quantity the oxygen be to the vapour in the ratio of 

of water, at about 80" F.; the second should 3 to 1, a violent detonation takes place, 

be surrounded with ice. From 10 ounces which breaks common eudiometers, 
of acid, and an equal bulk of alcohol, 1.2 Water dissolves of muriatic ether a vo- 

ounces of ether may be obtained. lume equal to its own, at mean pressure 

Under the barometric pressure of 30 and temperature. The solution has a sweet 

inches, this ether is always gaseous at 51®, and cooling taste, analogous to that of pep- 

and all higher temperatures. In the state permint. Although it be very soluble in 

of gas it is colourless, and without action alcohol, water separates the whole of it. 

on litmus, or violets. Its odour is very Chlorine instantlv decomposes muriatic 

strong and analogous to that of sulphuric ether. Nitrate of silver and protonitrate 

ether; its taste is perceptibly saccharine; of mercury, two salts, which suddenly oc- 

and its sp. gr. compared to that of air is casion precipitates in waters containing^ 

2.219. muriatic acid, either free or combined with 

In the liquid state at 40® F., its sp. gr. is a salifiable base, produce no immediate 

0.874. Poured on the palm of the hand, it cloud with this ether. It is only after some 

immediately boils, and produces much hours contact that we begin to perceive an 

cold. At a dull red heat, muriatic ether is action; and even after three months, the 

converted into muriatic acid gas, and ole- muriatic acid is not completely thrown 

fiant gas, with, most probably, water; for down. These experiments must be made 

M. Thenard gave for its composition, from in phials closed with well ground stoppers, 
the mean of many eudiometric, and other The ether produced by treating certain 

experiments, acid 29.48 + carbon 36.6 -|- muriates, especially the fuming muriate, 

oxygen 23.28 + hydrogen 10.64 = 100.— or chloride of tin, with alcohol, is muriatic 
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etber. The only difference which exists ide of azote, carbonic acid |^s, nitroiu 
between the former and this kind, is that acid gas, acetic acid, and a substance ea^ 
the ether formed with the acid, is a little sily carbonized. We arc thus led to sup- 
more volatile than the ether made with pose that a portion of the alcohol is com- 
the chlorides. pletely decomposed by the nitric acid, that 
JVUrsc ether. This ether is prepared by it yields almost all its hydrogen to the ozy- 
distilling equal parts by weight of alcohol, gen of this acid, and that hence result idl 
and the aquafortis of commerce. After tiie products, besides the ether, whilst the 
baTinjg introduced them into a retort cq>a^ alcohol and tiie nitrous acid unite to con- 
ble of holding double the bulk, it must be stitute the ether properly so called^ The 
put in connexion with a Woulfe's appara- whole ether comes over as well as the azote, 
tus, of which the first bottle is empty, and protoxide of azote, deutoxide of azote, and 
the other four half filled with saturated carbonic acid. As to the water, nitrous 
brine. The whole bottles must be put into and acetic acids, they are disengaged only 
an obkmg box, and surrounded with a mix- in part, as well as a portion of the alcohol 
ture of snow and salt. We then apply a and nitric acid which escape their recipro- 
gentle heat from a charcoal chauffer. As cal action. In fact, the easily charred mat- 
soon as the liquor begins to boil, we must ter remains in the retort along with a little 
instantly withdraw the heat, and, if neces- acetic acid, about 78 parts of nitric acid, 
saiy, check the violence of the ebullition 60 of alcohol, and 284 of water, supposing 
by the application of a moist sponge, or that we had operated upon 500 parts of a£ 
rag, to the retort. The operation is finish- cobol, and as much dilute nitric acid, 
ed, when it spontaneously ceases to boil. It is because there is formed so great a 
By this time the product forms a little quantity of gas, that the salt water and re- 
more than one-third of the alcohol and mgeration are required. Without these 
acid employed.* precautions, the greater part of the ether 

A « - A- ^ r -K/s*^ ii*^& .. I. B ' would be carried off into the atmosphere; 

iA new pr^,9 fir MtrmiB Ether, by Fro- ^^ ^^^^ ^-^^ t^^^^ ^^^^ i^ always lost. 

/ettor R. H ARE, M. D. q^ unluting the apparatus, there is found 
The making of nitrous ether is a critical in the first bottle a Urge quantity of yel- 
process. The action of the materials will lowish liquid, formed of much weak alco- 
often spontaneously increase so as to pro- hoi, of ether, with nitrous, nitric, and ace- 
ducc explosion. It may be conducted with tic acids. In the second, we find on the 
ease and safety by means of a three necked surface of the salt water, a pretty thick 
botde represented by fig. 7. (Sec plate, at stratum of ether contaminated with a little 
the end of the work, which exhibits the acid and alcohol In the third, a thinner 
eudiometers.) The two outermost necks layer of the same, and so on. 
sre furnished with funnels, and the central These layers are to be separated from 
one irith a tube bent a little more than at the water by a long-necked funnel, mixed 
right angles, and passing through ice to with the liquid of the first bottle, and re- 
the boUom of a bottle surrounded by the distilled from a retort by a gentle heat, into 
same. The acid and alcohol ought to be a receiver surrounded with ice. The first 
fery strong. Let a gill of the latter be product is an ether, which may be entirely 
poured into the bottle, and then add as deprived of acid, by being placed in con- 
much acid as will make it boil briskly, tact with cold quicklime in a phial, and de- 
When the effervescence relaxes, add more canted off it, in about half an hour. From 
acid until the addition of this produces no a mixture of about 500 parts of alcohol, 
great effect. Then add more alcohol, and and as much acid, about 100 parts of ex- 
again more acid, till the bottie becomes cellent ether may be procured. 
one third full. The ether will be rapidly Nitric ether in its ordinary state is a K- 
fbnned and collected in the bottle into quid of a yellowish.white colour. It has 
which the recurved tube leads. This tube an odour analogous to that of the preced- 
is represented in the plate of about one ing ethers, but much stronger, so that its 
third of the proper leng^. There should inhalation into the nostrils produces a spe- 
be a triangular wooden trough adapted to cies of giddiness. It does not redden lit- 
it for holding ice or snow. mus. Its taste is acrid and burning. Its 
It might be an improvement if another gp. gr. is greater than that of alcohol, and 
neck were added, through which the resi- less than that of water. It boils at 70* P. 
dual liquor might be drawn out. With this or at that temperature sustains a column 
sddition, the distillation of ether might be equal to 30 inches of mercury. Poured 
conducted in a way analogous to that of into the hand, it immediately boils, and 
the distilbition of whiskey by the celebrated creates considerable cold. It is sufficient 
Scotch still.t to grasp in our hands a phial containing it, 
* But ether is not the sole product of the to see bubbles immediately escape. It takes 
operation. We obtain also much protoxide fire very readily, and bams quite away, 
of azote and water, a little azote, deutox- with a white flame. 
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When agitated with 25 or 30 times its milky aspect, hut which by their imiait 
weight of water, it is divided into three form a transparent liquid. It is purified, 
portions. One, the smallest, is dissolved; hy repeated washings with water, 
another is converted into vapour; and a This ether does not redden litmua; its 
third is decomposed. The solution be- smell is strong, and analogous to that of 
comes suddenly acid; it assumes a strong the rest. Its sp. gr. is 1.9206 at 72* F. It 
smell of apples; and, if after saturating assumes in the course of a few days a rostt 
with potash the acid which it contains, it colour, which becomes no deeper by time, 
be subjected to distillation, we withdraw and which mercury and potash instantly 
the alcohol, and obtain a residue formed remove, by seizing the iodine, which occa- 
of nitrate of potash. We see here that sions it. 

there is a separation, of one part of the Hydriodic ether boils at 156* F. At or- 
two bodies, which constitute the ether, dinary temperatures, it does not kindle by 
Left to itself in a well stopped bottle, the the approach of a lighted taper to its sur^ 
ether suffers a spontaneous change, for it face, but only exhales purple vapours, 
becomes perceptibly acid. By distillation, when poured drop by drop on buminip 
acid is instantly developed, which shows coals. Potassium keeps in it, without al- 
that heat favours its decomposition. If in- teration. Potash does not instantaneously 
stead of exposing the nitric ether to a dis- change it. The same may be said of nitric 
tilling heat, we make it traverse an ignited and sulphurous acids, as well as chlorine;, 
tube, it is completely decomposed. 41.5 By passing it through an incandescent tube^ 
partsofether thus decomposed, yielded 5.63 it is converted into a carbiu^tted inflam- 
water, containing a little prussic acid; 0.40 mable gas; into dark brown hydriodic acid; 
of ammonia; 0.80 oil; O.SO of charcoal; 0.75 into charcoal; and flocculi, whose odour is 
carbonic acid; 29.9 of gases, formed of deu- ethereous, and which M. Gay-Lussac con- 
toxide of azote, azote, subcavburetted by- siders as a sort of ether, formed of hydri- 
drogfen, and oxide of carbon. The loss odic acid, and of a vegetable product dif« 
amounted to 3.72. ferent from alcohol. These flakes melt in 

It is very slowly decomposed by potash, boiling water, and assume on cooling the 
When combined with nitrous acid g^s or transparency and colour of wax. They 
acetic acid, so intimate a union is effected, are much less volatile than hydriodic ether, 
that in making the compound pass through and evolve much more iodine when pro- 
the most concentrated alkaUs, only a small jected on glowing coals, 
portion of its acid is separated. Accord- Ethers from vegetable acid*. Almost alt 
ing to M. Thenard> from whose excellent the vegetable acids dissolve in alcohol, and 
memoir in the first volume of the Memoiret separate from it again by distillation, with- 
tPArcueil the above interesting facts are out any peculiar product being formed, how- 
taken, nitric ether is composed in the bun- ever frequently we act upon the same quan- 
dred parts of tity of acid and alcohol. Such is the case 

^, , csQct: ^ A ^. •.««- on at least with the tartaric, citric, malic, ben- 

Carbon 28.65 or 4 primes 3.0 ^^ic, oxalic, and gallic acids. ButUiiscan- 

Azote 14.4^ 1 i.n> ^^^ ^g g^j^j ^f ^jjg ^^^^jp ^jjg action 

Hydrogen ».54 7 u.w^ ^^ ^^^^ ^^.^ ^^ alcohol is such, that by 

Oxygen 48.52 5 SWO ^^^^^ ^^ repeated distillations, the two 

10 625 bodies disappear, and form a true ether; 
whence it has been inferred by M. Thenard, 
Perhaps with a little management we that this fluid is probably the only one of 
might coax these refractory atoms into a theveg^table acids at present known, which 
better correspondence with M. Thenard's can exhibit by itself the phenomena of 
results; but in such freaks of fancy, it is etherization. But if instead of putting the 
foolish to indulge. This distinguished che- vegetable acids alone in contact with alco- 
mist indeed admitted, that the analysis is hoi, we add to the mixture one of the con- 
imf>erfect; and promised to repeat it In centrated mineral acids, we can then pro- 
another and better way by explosion with duce with several of them compounds ana- 
oxygen, of which gas, nitric ether, from its logfous to the preceding ethers. The mi- 
great volatility, quintuples the volume, at neral acid probably acts here by coo- 
ordinary temperatures. densing the alcohol, and elevating the tem- 
Bydriodic ether. M. Gay-Lussac, to whom perature, to such a degree as to determine 
the formation of tliis ether is due, obtained the requisite chemical reaction, 
it by mixing together equal bulks of alco- Acetic ether was discovered by Scheele, 
hoi and a coloured hydriodic acid, sp. gr. but first accurately examined by M. Thc- 
1.700, distilling the mixture by the heat of nard. 

a water bath, and diluting with water the Take 100 parts of rectified alcohol, 63 
product which gradually collects in the re- parts of concentrated acetic acid, 17 parts 
ceiver. The ether precipitates in the form of sulphuric acid of commerce. After hav- 
of small globideSf which have at first a ing mixed the whole, introduce them into 
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m tabulated giuas retort, connected vHh a a tubulated retort, and distil into a refrige-* 

large gJobuhr receiver surrounded with rated receiver, stopping the operation wbea 

cold water. On applying heat, the liquid two-thirds have passed over. Atmosphe- 

«nters into ebullition; and when 123 parts rical air, and traces of muriatic acid, are 

of ether have passed over, the process may the only gaseous products. The first por« 

be stopped. To render it perfectly pure, tion of the liquid is alcohol charged with 

we have only to place it, for half an hour, a little acid, but the last will contain a cer* 

in GVMitact with 10 or 12 parts of the caus- tain quantity of benzoic ether, which is 

tic potash of the apothecary, in a corked easily separable by water. A larger quan- 

pbial, and to agitate from time to time, tity of this ether remains in the retort, co* 

Two strata, will form; the undermost thin, vered by a pretty thick stratum, consisting 

composed of potash and acetate of potash of alcohol, water, muriatic, and benaoic 

disMlved in water; the uppermost much acids. By repeated affusions of hot water 

more considerable, consisting of pure into the retort, this stratum will be finally 

ether, which may be separated by a long- dissolved. It is easy thus to procure ben« 

necked funneL The sulphuric acid does zoic ether. But jis so made, it is always 

not enter at all into the composition of this contaminated with a portion of benzoic 

ether. It merely favours the reaction of acid, which renders it solid at ordinary 

tbe alcohol and acetic acid. This mode is temperatures, and makes it act on litmus. 

much better than the old One, of distilling It may be purified by agitation with a small 

many times over, the same mixture of ace- quantity of alkaline solution, and subse- 

tic acid and alcohol. Or we may obtain an quent washing with water. There is no 

excellent acetic ether, very economically, muriatic acid found in this purified ether. 
by taking 3 parts of acetate of potash, 3 of Ethers from oxalic add, citric, &c. When 

concentrated alcohol, and 2 of oil of vi- we make a solution of 30 parts of oxalic 

triol; introducing the mixture into a tubu- acid in 35 parts of pure alcohol, and hav* 

lated retort, and distilling to perfect dry- ing added 10 parts of oil of vitriol, wc 

ness; then mixing the product with the subject the whole to distillation till a little 

fifth part of its weight of oil of vitriol, and, sulphuric ether begins to be formed, we 

by a careful distillation, drawing off as shall find that nothing but alcohol slightly 

modi ether as there was alcohol employed, etherized has passed into the i*eceiver, and 

Acetic ether is a colourless liquid, hav- there remains in the retort a brown co- 

ing an agreeable odour of sulphuric ether loured strongly acid liquor, fi*om which, 

aad acetic acid. It does not redden litmus on cooling, crystals of oxalic acid fall 

paper, or tincture of turnsole. Its taste is down. But when we dilute the residual 

peculiar. Its sp.* gr. is 0.866, at 44.5° F. liquor witli water, a matter is separated 

Under the ordinary atmospheric pres- similar to what the benzoic acid yielded, 

sore, it enters into ebullition at 160* Fahr- scarcely soluble in water, very abundant, 

A figfated taper brought near its surface at and which is obtained pure by washing it 

fltdinary temperatures sets fire to it, and it with cold water, and removing, by a little 

hams with a yellowish-white flame. Ace- alkali, the excess of acid which it retains. 
tic acid is developed in the combustion. If we treat in the same way, the citric 

It is not changed by keeping. Water at and malic acids, we obtain similar products. 

63* dissolves a 7i part of its weight. The three substances resulting from these 

When thus dissolved in water, it exer- three acids have analogous propeilies. 

dies no action on litmus, and it preserves They are all yellowish, somewhat heavier 

its characteristic odour and taste. But than water, void of smell, perceptibly so- 

when this solution is put in contact with luble in water, and very soluble in alcohol, 

tiie half of its weight of caustic pot- from which they are precipitated by wa- 

adi, its odour and taste disappear. It is ter. They differ from each other in taste. 

BOW completely decomposed. Hence, if That made from oxalic acid is faintly as- 

we submit this liquid to distillation, alco- tringent; that from the citric acid is very 

hoi passes over, and acetate of potash re- bitter. The first is the only one which is 

mains. Acetic ether is, like all the others, volatile; it is vaporized with boiling water, 

veiy soluble in alcohol, and separable from and by this means it is easily obtained 

akdml by water. Its other properties are white. When heated with a solution of 

unknown. It is used only in medicine, as caustic potash, they are all three decom- 

an exhilarant and diuretic. posed, and ^eld alcohol, along with their 

Benzoic ether. The presence of a mine* peculiar acids; but no ti*ace of sulphuric 

rat acid is indispensable to it* formation, acid. 

u wen aa that of the remaining vegetable Tartaric acid is also susceptible of com- 

etfiera. bining with alcohol like tiie preceding 

Take 30 parts of benzoic acid, 60 of al- acids. But it presents some curious phe^ 

cobol, 15 of strong muriatic acid. Intro- nomena. The experinient of its forma- 

dace these ingredients mixed togther into tion, must be conducted in the same way 

Vol. IL » * 6 
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M ^th oxalic add. We must employ 30 fer in tbeir tendency to fly off, the hent 
parts of tartaric acid, 35 of alcohol, 10 of must be very carefully adjusted; but in 




assump- 

"period we withdraw the heat from tion of the elastic form, its rapidity will be 

the retort, the liquor will assume a sirupy in proportion to the degree of heat and the 
consistence by cooling. But in vain shaU diminution of the pressure of the atmos- 
we pour in water, in hope of separating, as phere. A current of air is likewise of eer- 
in the preceding cases, a peculiar combi- rice in this process. 

nation of the vegetable acid and alcohol. * In treating of alum, I alluded to a me- 
But let us add by degrees solution of pot- thod of evaporating liquors lately introdu* 
ash, we shall throw down much cream of ced into large manufactories. A water- 
tartar; then, after having just saturated the tight stone cistern, about three or four feet 
redundant acid, if we evaporate the liquid, broad, two feet deep, and 20, 30, or 40 feet 
and treat it in the cold with very pure al- long, is covered above by ja low brick arch. 
Gohol, we shall obtain, by evaporation of At one extremity of this tunnel a grate ia 
the alcoholic solution, a substance which, built, and, at the other, a lofty chimney, 
on cooling, will become more sirupy than When the cistern is filled, and a strong* fire 
the matter was, before being treated with kindled in the reverberatory. grate, the 
potash and alcohol. This substance, which flame and hot air sweep along the surface 
is easily prepared in considerable quantity, of the liquor, raise the temperature of the 
has a brown colour, and a very bitter and uppermost stratum, almost instantly, to 
slightly nauseous taste. It is void of smell' near the boiling point, and draw it off in 
and acidity, and is very soluble in water vapour. The great extent, rapidity, and 
and alcohol. It does not precipitate mu- economy of this process, recommend it to 
riate of lime, but copiously the muriate of general adoption on the great scale, 
barytes. When calcined it difiuses dense Mr. Barry has lately obtained a patent 
fumes, which have the odour of garlic, for an apparatus, by which vegetable ex- 
and at the same time it leaves a char- tracts for the apothecary may be made at 
coaly residue, not alkaline, containing a very gentle heat and in vacuo. From 
mucn sulphate of potash. Finally, if dis- these two circumstances, extracts thus pre- 
tilled witli potash, it is resolved into a very pared differ from those in common use* not 
strong alcohol, and much tartrate of pot- only in their physical, but medicinal pro- 
ash. This substance is therefore a combi- perties. The taste and smell of the ex- 
nation analogous to the preceding. But tract of hemlock made in this way are re- 
what is peculiar to it, is its sirupy state, and markably different, as is the colour both of 
the property it possesses of rendering so- the soluble and feculent parts. The form 
luble in the most concentrated alcohol the of apparatus is as follows>— 
sulphate of potash, which of itself is inso- The evaporating pan, or still, is a hemi- 
luble in ardent spirits. It is perhaps ow- spherical dish of cast-iron, polished on its 
ing to this admixture of sulphate of pot- inner surface, and furnished with an air- 
ash, that it wants the oily aspect belong- tight flat lid. From the centre of this a 
ing to all the other combinations of this pipe rises, and bending like the neck of a 
genus. retort, it forms a declining tube, which ter- 

These vegetable-acid ethers may be con- minates in a copper sphere of a capaci^ 
sidered either as compounds of acid and three (four?) times greater than that of the 
alcohol, or of the ultimate constituents of still. There is a stop-cock on that pipe* 
the former with those of the latter.* midway between the still and the globe^ 

Ethiops (Martial). Black oxide of and another at the under side of the latter, 
iron. The manner* of setting it to work is this: 

Ethiops (Mineral). The black sul- The juice, or infusion, is introduced 
phuret of mercury. through a large opening into the polished 

Evaporation. A chemical operation iron stiU, which is then closed, made air- 
usually performed by applying heat to any tight, and covered with water. The stop- 
<Sompound substance, in order to dispel the cock, which leads to the sphere, is also 
volatile parts. It differs from distillation shut. In order to produce the vacuuni« 
in its object, which chiefly consists in pre- steam, from a separate apparatus, is made 
serving the more fixed matters, while the to rush, by a pipe, through the sphere, till 
volatile substances are dissipated and lost, it has expelled all the air, for which five 
And the vessels are accordingly different, minutes are commonly sufficient. This is 
evaporation being commonly made in open known to be effected, by the steam issuing 
shallow vessels, and distillation in an appa- uncondensed. At that instant the copper 
tatus nearly closed from the external air. sphere is closed, the steam shut off, and 
The degree orheat must be duly regu- cold water admitted on its external sur- 
lated in evaporation. When the fixed and face. The vacuum thus produced in the 
more volatile matters do not greatly dif- copper sphere^ which contains four-fiflhs 
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of ttkt air of the vfaole apparatus, is now to stand two minutes. If the absorptioii 

partially transferred to the still, by open- were very considerable, more nitrous g^ 

iiftf^ the intermediate stop-cock. Thus, was added, till all the oxygen appeared to 

fcor-fifths of the air in the still rush into be absorbed. The residual gas was then 

tfie sphere, and the stop-cock being shut transferred into a glass tube two feet long, 

again, a second exhaustion is effected by and one-third of an inch wide, graduated 

ateam in the same manner as the first was; to tenths and hundredths of an ounce 

alter which, a momentary communication measure; and thus the quantity of oxygen 

is again allowed between the iron still and absorbed was measured by the diminution 

the receiver; by this means, four-fiilhs of that had taken place. 

the air remaining, afler the former exhaus- Yon Humboldt proposes that the nitrous 

tioti, are expelled. These exhaustions, re- gas should be examined, before it is used^ 

peated five or six times, are usually found by agitating a given quantity with a solu- 

•ufllcient to raise the mercurial column to tion of sulphate of iron. 

the height of 28 inches. The water bath. Sir H. Davy employs the nitrous g^s in a 

in which the iron still is immersed, is now diiferent manner. He passes it into a satu- 

to be heated, until the fluid that is to be rated solution of green muriate or sulphate 

inapissated begins to boil, which is known of iron, which becomes opaque and almost 

bj inspection through a window in the ap- black when fully impregnated with the gas. 

paratua, made by fastening on, air^ght, a The air to be tried is contained in a small 

piece of very strong glass; and the tempe- graduated tube, largest at the open end, 

mtnre at which the boiling point is kept up which Is introduced into the solution, and 
ia determined by a thermometer. EbulU- ' then gently inclined toward the horizon, 

tion is continued until the fluid is inspissa- to accelerate the action, which will be com- 

ted to the proper degree of consistence, plete in a few minutes, so as to have ab- 

wiiich also is tolerably judgfed of by its ap- sorbed all the oxygen. He observes, that 

pearance through the glass window. The the measure must be taken as soon as this 

temperature of the boiling fluid is usually is done, otherwise the bulk of the air will 

about lOO* F. but it might be reduced to be increased by a slow decomposition of 

nearly 90*. the nitric acid formed. 

In the sixth volume of the Annals of Vplta had recourse to the accension of 

PhUoeophy, Dr. Prout has described an hydrogen gas. For this purpose, two mea- 

ingenious apparatus by means of which he sures of hydrogen are introduced into a 

can subject substances, which he wishes g^duated tube with three of the air to 

thoroughly to dry, to the influence of a gen- be examined, and fired by the electric 

tie heat, conjoined with the desiccating spark. The diminution of bulk, observed 

power of sulphuric acid on bodies placed m after the vessel had returned to its origi- 

tacuo. See Congelation. nal temperature, divided by three, gives 

From M. Biot's report, it seems to have the quantity of oxygen consumed. 

been ascertained in some French manufac- Phosphorus and sulphuret of potash 

tones, that evaporation goes on more ra- have likewise been employed in eudiome- 

pidly from a liquid boiling in a covered try. 

vessel from the top of which a pipe issues, A piece of phosphorus may be introdU- 

than when the liquid is freely exposed to ced by means of a glass rod into a tube 

the air; the fuel or heat applied, and ex- cont^ning the air to be examined standing 

tent of surface, being the siOae in both over water, and suffered to remain till it 

cases.* ' has absorbed its oxygen; which, however, 

*EncHLORiNE. Protoxide of Chlorine.* is a slow process. Or a glass tube may be 

• EucLASB. Prismatic Emerald.* filled with mercury and inverted, and a 

Eiroio METER. An instrument for as- piece of phosphorus, dried with blotting 

certaining the purity of air, or rather the paper, introduced, which will of course 

quantity of oxygen contained in any given rise to the top. It is there to be melted, 

bulk of elastic fluid. Dr. Priestley's dis- by bringing a red-hot iron near the glass, 

covery of the g^at readiness with which and the air to be admitted by little at a 

nitroua g^ combines with oxygen, and is time. At each addition the phosphorus 

predpitf^ed in the form of nitric acid, see inflames; and, when the whole has been ad- 

AciD (nitric), was the basis upon which mitted, the red-hot iron may be applied 

be constnicted the first instrument of this again, to ensure the absorption of all the 

kind. oxygfen. In either of these modes l-40th 

His method was very simple: a glass ves- of the residuum is to be deducted, for the 

sel, ooi>tuning an ounce by measure, was expansion of the nitrogen, by means of a 

laied ^th the air to be examined, which little phosphorus which it affords. 

wss transferred from it to a jar of an inch Professor Hope of Edinburgh employs a 

and half diameter inverted in water; an very convenient eudiometer, when sulphu- 

cqual measure of fresh nitrous gas was ret of potash or Sir H. Davy's liquid is used. 

added to it« and the mixtore was allowed It consists of two glass vessels, one to hold 



EUD EUD 

the solution of sulphuret of potMh, or other It is stated sbore, thst we oVtun tutite 

eudiometric liquor, about two inches in acid and an absorption represented by 

diameter, and three inches high, with a three, or nitrous acid and a diminution of 

neck at the top as usual, and a tubulure, to volume represented by four, every limey 

be closed with a stopple in the side near according as the oxygen or nitrous gmm 

the bottom: the other is a tube, about eight predominates in the mixture of these tw^o 

inches and a half long, with a neck ground gases. Now, since the object is to 'witli- 

to fit into that of the former. This being draw the whole oxygen from ur, we must 

filled with the air to be examined, and its add the nitrous gas in excess to it, and 

mouth covered with a flatpiece of glass, is cause thus a diminution of volume, Ibtir 

to be introduced under water, and Uiere in- times greater than the volume of the ccm- 

serted into the mouth of the bottle. Tak- tsined oxygen. Notwithstanding this pre- 

ing them out of the water, and inclining caution, if we make the mixture in a very 

them on one side, they are to be well sbsk- narrow tube, the nitrous vapour would be 

en, occasionally loosening the stopper in a abiorbed with difficulty by the water, on 

basin filled with water, so as to admit this account of the narrow contact, and a^ta- 

fiuid to occupy the vacuum occasioned by tion would become necessary. But in this 

the absorption. Bottles of much smaller case, nitrous gas, to the amount of 10 or 12 

size than here mentioned, which is calcula- per cent, would be absorbed. It is from 

ted for public exhibition, may generally be this cause, that on mixing 100 parts of air 

employed; and, perhaps, a graduated tube, with 100 of nitrous gas, very vsriable ab- 

ground to fit into the neck of a smsll sorptions were obtained, of which the mean 

pbifd, without projecting within it, may be was 93; whilst air, containing at utmost 21 

preferable on many occasions, loosening it per cent of oxygen, the absorption should 

a little under water, from time to time, as be only four times this quantity, or 84. Nor 

the absorption goes on. is it a matter of indifference, to put the ni- 

* Mr. Dalton has wiitten largely on the trous gas in tiie tube before, or after the 

nitrous, gas eudiometer. He says, that 21 other gas; for if we introduce it first, there 

measures of oxygen can unite with 36 might be formed both nitrous and nitric 

measures, or twice 36 = 72 measures, of acids. Knowing these two. causes of error* 

nitrous gas; that is, 100 with 171.4 or it is easy to avoid them, by obeying^ the 

342.8. Phil. Mag. vol. xxiii. and Manch. following injunctions of M. Gay-Lussac. 
Mem. new series, 1. Instead of selecting a very narrow tube, 

M. Gay-Lussac, in his excellent memoir as Mr. Dalton prescribed, we must take a 
on nitrous vapour and nitrous gas, has very wide tube, a tumbler for example, and 
proved, that no confidence can be reposed after having introduced into it 100 of the 
m these directions of Mr. Dalton for ana- air to be examined, we must pass into it 
Ivzing gases. Nitrous gas is there fully 100 parts of the nitrous gas. There is in- 
demonstrated to be a compound of equal stantly exhibited a red vapour, which dis- 
volumes of oxygen and azote, and the ap- appears very speedily without agitation, 
parent contraction of their volume is null; and alter half a minute, or a minute at roost, 
for 100 of the one and 100 of the otlier the absorption may be regarded as com- 
produce exactly 200 of nitrous gas. JSTitric plete. We transfer the residuum into a 
acid is composed of 100 parts of azote, and graduated tube, and we shall find the ab- 
200 of oxygen, or of 100 ox}'gen and 200 sorption to be almost uniformly 84 parts, 
nitrous gas; = (lOOo. -f 100 az.) Nitrous provided atmospheric air was used, one- 
vapour, or, more accurately speaking, m- fourth of which = 21, indicates the quan- 
trout acid gas, results from the combination tity per cent'Of oxygen, 
of 100 of oxygen with 300 of nitrous gas. M. Gay-Lussac shows, by numerous ex- 
Hence, by giving predominance alternate- periments, the accuracy of the above pro- 
ly to the oxygen and to the nitrous gas, cess, in varied circumstances. We have 
we obtain 300 of absorption and nitric acid, thus the advantage of estimating the pro- 
or 400 of absorption and nitrottt acid. The portion of oxygen in any gas, by an shsorp« 
nitrous acid gas is an identical compound, tion four times greater than its own volume; 
very soluble in water, which it colours at so that Uie errors of experiment are re- 
first blue, then gn*^^!^* ^^^ lastly orange- duced to one-fourth, on the qusntity of 
yellow. This liquid, with the alkalis, forms oxygen* Now, as we can never commit a 
nitrites. These clear and simple facts con- mistake of four degrees, the error must be 
titute the whole theory of the formation of less than one per cent. We must never 
the nitrous and nitric acids, by means of ni- agitate, or use an under proportion of ni* 
trous gas and oxygen, and perfectly explain trous gas, nor vet carry its excess too fiuv 
the differences of Uie results of all those who on account of its solubility in water, 
have operated with them. We have now on- An apparatus for analyzing gases con* 
ly to show, how we may render the use of taining oxygen or chlorine, by explosion 
nitrous gas perfectly accurate in eudiome- with hydrogen, was communicated by me 
try- to tUe Royal Society of S^huigh» and 
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^blislied in tbe volanie of their Tnnsac- tice will render easy. We then introduce 

tions for 18ir and 1818. into the open leg, plunged into a pneuma* 

J^emenpHm •/ an Apparaiut fir the Ana- ^c trough, any convenient quantity of the 

^m •/ Goteottt Matter hy Expiation. By P«««» ^om a glass measure tube, contain- 

6r. Ukk. ii^fiT them previously mixed in determinate 

The .nalysU of combustible gases, and iroportion"- Applying a finger to the on- 

_«n.w.^». ^r ...^k...t:„« .„•_: 11. K,. fice, we next remove It from the trough m 

«SC« wfthTi^TrV !3^^'-.h^ which it rt"d». Mke « ""«?»« ^be; an^d by 

explosion, witn the electric spark, tumish> i.-^i j ^ . ' * v *u • a' 

ca. when it can be applied, one of the fJl^l^'fTr^'f'^^ ^^""f %^T'T. 

■peediest and most elegant methods of Che- ^^ "^^^"^ ^^iV^u *^l!?"* ^''!? ^^ 

liical research. The risk of failure to ^"^_!^_^"°"«i_*^^*^_^_i^A"_^^^^^^ 

which the c 

with the sii 

the mercury, and escape 




given 

'~viliS?J'mLA.^U,SI'wWch is employed ^"J'i^i^''^^^■^*i^^^^^H 

mtm^^ «>.«^Y. •♦ !>««;- ;- ^^^..1^ 1 ^^^«« ^"d of the platma wire, we then approach 

S^« w^ A^J^.',i.v^lte^l ^" the pendent ball or button to the ej^cal 

•IW.S while It 18 hardly a^hcable to expe- „^<£^ ^^ transmit the spark. Even 

Tunents over mercury. Mr. Pepys' mge- z!™" .^' . , ^"""" r~,_,^^^i,,^ ." 

•MO. contrivance, in which the ^..s tu^ "^^^ '"S'"^'*^ «!i jJ„!3'fS^''^ w 

b connected with a meUllic spring, to di- *^*^' «Vti, ^^^ n^M^J h'^ I 

»inisb the shock of explosion.l.liSblealso tl^Z^i '*, ^LTSL^^tl^ rf ^.! 

to some of the above objections. i^K"** P'^h <w pressure on the Up of a* 

» ,' 1 r «. >• X X finger. After explosion, when condensa- 

2^ ^^nSiSr ■^rfl^^oTll.rt- . 5 P'"'^ do'^ t<» the orifice by the superin. 

tike atmospheric air, the most elastic and !.„^u-««. »* «>i,^ i\^ »«»^..«ii« .im 

economici of all springs, is employed to f™hent «tmosphere. On graduaUy shd- 

.^.:_.. .«j J...1.- tK. •! n • >nK tlic finger to one side, and admitting 

fc^iwit La ^ ^i„^^ tw ♦L r"*^ thf air, the mercurial column in the sealel 

trtquentlY used it since that time, I can i mi • i u ^.u * :„ ♦u^ 

ft^ recommend it to the chemical world. IX '" w '/T*"* *"■ ^ ^Jr^^A Ztt 

•• «v/«.a.^o.:ta«. ^»««««^^.i:.u^ A « x' Other. We then pour m this liquid metal, 

Z^Xr^^^XUln^r^ll^^^'' ""^ till tlie equilibrium be again restored, 

wnvemence, cheapness, safety, and pre- ^j,^„ ^^ "^^^ ^^ as.befoil, without any 

It consists of a glass syphon, having an '«d"<=ti^n» ^l^^^ «^»"lti"« ^^^^'^'"^ ?^f »• 

interior diameter oFfrom 2-lOths to 4.10ths ^' '"^ ^^^^^ »l^*y« *° i**I^ ^^^ *"5^;f * 

of an inch. Its legs are of nearly equal *''' '"^'^ «**?'•' ^^^t^e^n the finger and the 

length, each being from six to nine inches ™«'^"'y» this atmospheric column serves 

long. The open Extremity is slightly fun- " * P^'^^t recoil spnng, enabling us to 

neUhaped. the other is hemetically seal- f^P^*^^ T^^ large quantities without any 

ed; andhas inserted near it, by the blow- jnconvemence or danger. The mampula- 

pipe, two platina wires. The outer end of tion is also, after a little practice, as easy 

the one wire is incurvated across, so as « that of the single tube But a peculiar 

nearly to touch the edge of the aperture; «^^*ntage of this detachable mstrument is, 

that of the other is formed into a little hook, to enable us to keepour pneumatic U;oughs, 

to sllow a small spherical button to be at- *"/? electrical machme, at any distance 

tached to it, when the electrical spark is to ''j}''''^ convenience may require; even in 

be transmitted. The two legs of the sy- different chambers, which, in the case oi 

phon are from one-fourth to one-half inch T^ weather, or a damp apartment, may be 

igii,^^i. tound' necessary to ensure electrical exci- 

The si?aled leg is graduated, by intro- ^'tion. In the immediate vicinity of the 

dacing successively equal weights of mer. 7*ter pnuematic cistern, we know how of- 

cury from a measure glass tube. Seven ten the electric spark refuses to issue from 

ounces troy and 66 gnuns, occupy the space \ F^®^ elect rophorus, or even litUe ma- 

ofa cubic inch; and 34* grains represent *'*""^- Besides, no discharging rod or 

^ part of that volume. The other leg coTJV""^?*'"^^.^''^ '^ ^^T^ JV^"^^^ 

Jz!Lu^ .^^A,.^*^ «!-« 4.K^....u *i.' • * Holding the eudiometer m the left hand, 

^^Jt^ST^l^tj^r^.^^^^^ ^« turn the handle of the machine, or Uft 

necessary. The instrument is then finished, ^^e electrophorus plate with the right, and 

To use It, we first fill the whole syphon approaching the little ball, the explosion 

WiUi mercury or water, which a little prac ensues. The electrician is well aware, that 

' ^ ■ ' ■' a spark so small as to excite no unpleasant 

fTbe price of the apparatus is three feeling inthefinger, is capable, when drawn 

SBineM. ofi" by a smooth ball, of inflaming combusti* 
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ble gas. Even this trifling circumstance I shall proceed to deaeribe aome ioitrfr 

may be obviated, by hanging on a slender ments which I have lately invented, ind 

wire, instead of applying the finger. which appear to be free from the dias^ 

We may analyse the residual gaseous vantages above described. They are all 

matter, by introducing either a liquid or a essentially dependent on one principle for 

solid reagent We first fill the open leg their superiority .$ 

nearly to the brim with quicksilver, and A recurved glass tube is furnished with 

then place over it the substance whose ac- a sliding wire of iron or copper, graduated 

tion on the gas we wish to try. If liquid, into two hundred parts. The process of 

it may be passed round into the sealed leg making wire by drawing it through a hoki 

among the gas; but if solid, fused potash, renders its circumferences of necessity 

for example, the gas must be brought round every where equal and homologous. C<m* 

into the open leg, its orifice having been sequently equid lengths will contain equal 

previously closed with a cork or stopper, bulks. 

Afler a proper interval, the gas being trans- The wire slides through a cork soaked 

ferred back into the graduated tube, the in bees-wax and oil, and compressed by a 

change of its volume may be accurately de- screw, so that neither air nor water cat 

termined. With this eudiometer, and a pass by it^ 

small mercurial pneumatic cistern, we may The length of the longer leg is fifteen 
]>erform pneumatic analyses on a very con- inches, that of the shorter one six inchei. 
siderable scale. The bore of the tube is from .j^ to ^ of an 
It may be desirable in some cases, to have inch in diameter, but converges towardi 
ready access to the graduated leg, in order the termination of the shorter leg to an 
to dry it speedily. This advantage is oh- orifice about large enough to admits 
tained, by closing the end of the syphon, brass pin. Over this a screw is sometimei 
not hermetically, but with a little brass cap affixed so as to close it when necessary, 
screwed on, traversed vertically by a pla- The tube being filled with water or mer- 
tina wire insulated in a bit of thermometer cury, and the wire pushed into it as far ai 
tube. After the apparatus has been charg- it can go, on drawing this out again any de- 
ed with gas for explosion, we connect the gired distance, an equivalent bulk of air 
spherical button with the top of the wire, must enter the capillary orifice if open. Bj 
With the above instrument I have ex- forcing the rod back again into the tube, 
plodedhalfa cubic inch of hydrogen mixed the air must be proportionably excluded, 
with a quarter of a cubic inch of oxygen; Thus the movements of the sliding wire 
as also, a bulk nearly equal of an defiant are accompanied by a corresponding in- 
gas explosive mixtjiire, without any un- gress or egress of air; and to know htow 
pleasant concussion or noise; so completely many divisions of the former have been 
does the air-chamber abate the expansive pushed into tlie tube or withdrawn from 
violence, as well as the loudness of the re- it, is the same as to know how much «r 
port Projection of the mercury, or dis- has been drawn in or expelled, 
placement of the gas, is obviously impossi- if instead of allowing the orifice to be 
ble. EeUn. Phil, Tr ant. January 1818.* in the open air, it be introduced within a 
^Account of JSTero EuiUometers, invented by ^^11 glass, holding gas over the pneumatic 
Robert Hare, M. D. JProfessor of Che- apparatus, on pulUng out the wire, there 
nUstry, &c. in the Medical Department of w»" ^« * corresponding entrance of gt« 
the Univernty of Pennsylvania. ^n^o the mstrument; and it must be evidww 
, that if the point of the gas measurer be 
Among the operations of chemistry, none transferred to the interior of any other rt- 
probably are more difficult than those called cipient, the gas which had entered, or any 
eudiometrical, in which aeriform substances part of it may be made to go into any such 
are analyzed. recipient by reversing the motion of the 
Elastic fluids are so liable to contract or wire. As the hands are, during this opc- 
expand with the slightest change of tem- ration, remote from the part of the tube 
perature or pressure, that it is requisite to which contains the aeriform matter, no 
have the surface of the portion under ad- expansion can arise from this source, and 
measurement exactly in the same level with the operation is so much expedited that 
that of the water or mercury employed to there is much less chance of variation from 
confine it, and the heat of the hand may any other cause. By taking care to hare 
render the result inaccurate. There is no the surface of the gas in the bell glasses 
simple mode of causing the surface of the below that of the fluid in the cistern, the 
gas in a measure glass to form a plane cor- density of the former will be somewhat 
responding with the brim. The transfer too great, but on bringing the orifice of 
of small portions of gas without loss, espe- the gas measurer on a level with the ^' 
cially from large bells into small tubes is face of the fluid in the cistern, the gas no 
very difficult Hence there is trouble^ de- ' 
hy and waste. j See the plate at the end of the wof k- 
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mlgect to any extra pressure, will the surface of water, the wire may be again 
sMume its proper yolame, the excess be* gently retracted, water taking its place; and 
iBg aeen to escape in bubbles. Should the the movement may thus be alternated, till 
tube, in lieu of water, be filled with any the whole of the remaining gas is excluded. 
Bokitioiiy calculated to absorb any gas, of In order to apply this principle to Vol- 
which the proportion, in any mixture is to ta's process of ascertaining by explosion 
be ascertMned, and if the quantity of ab- the quantity of hydrogen or oxygen gas 
sorption which can take place while the present in a mixture, the gas measurer is 
wire is drawing out, is deemed unworthy made as much stronger, as eudiometers are 
of attention, we have only to introduce usually, when intended to be so used. It 
the shorter leg of the tube into the con- is in like manner drilled so as to receive 
tuning vessel, as above described, and wires for passing the electric spark. The 
draw out the wire to two hundred on its instrument being charged with the gases 
scale; then depressing the point below the successively in any required proportion, 
surface of the fluid in the pneumatic cis- closed by the screw, and an explosion ac- 
tem, in the usual time with due agitation, complished; to fill any consequent vacuity, 
ill the gas which the fluid can take up, the orifice is to be opened just below the 
win disappear. The quantity will be re- surface of water or mercury. The quan- 
presented by the number of divisions which tity destroyed by the combustion is then- 
remain ^thout the tube, after pushing in ascertained by the sliding wire, 
the wire just so far as to exclude the resi- This experiment is more accurately per- 
dnal gas. formed by means of mercury than water. 
Should it be deemed an object to avoid From this fluid, concussion, or even the 
the possibility of any absorption during partial vacuum produced by the gaseous 
the time occupied in the retraction of the matter, may extricate air, and thus vitiate 
diding ivire, or should it be desired to ex- results. There ought always to be a con- 
pose me gas to a large quantity of the ab- siderable excess of gas not liable to be 
Borbing' fluid, an additional vessel is used, acted on. The activity of the inflamma- 
vJuch is of an oblate spheroidal form, with tion is lessened, and the unconsumed air 
a large neck ground to fit the shorter leg breaks the shock. 

of a gas measurer, and furnished at the op- I have found the galvanic ignition pro- 

posite apex with a tube, of which the bore duced by a small cidorimotor preferable 

oonverges to a capillary opening, surmount- to the electric spark. Suppose a piece of 

ed by a screw, as already described, on the iron to be filed down in the middle for 

point of the gas measurer simply. This about one half of an inch to about one 

vessel (in shape not unlike a turnip) is filled third of the original diameter. The whole 

with the absorbing fluid, and the gas mea- is cemented into the perforation drilled in 

sure, being duly charged with gas as above the tube, so as that the smallest part may 

desoibed, inserted into it. By the action extend across the bore. The wire should 

of the sliding wire, the gas is propelled then be cut ofl* at about one third of an 

into the spheroid, where by agitation and inch from the tube, so as to stand out from 

time the absorption is completed. Mean- it on each side about that distance. If 

vhtle the orifice of the spheroid should be these protruding wires be severally placed 

kept open, and under water, so as to per- in the forceps of a calorimotor and the 

nit the latter to take place of that portion plates subjected to an acid, the small part 

of the gas which disappears.— -Whatever of the wire within the tube is vividly ig- 

lemaitts unabsorbed, is expelled from the nited, and any gas in contact with it must 

glass 8|^roid, as in the case of the tube explode. The interior wire is best made 

vhen used alone; and the <tivisions on the of platina, and may in that case be screwed 

RidremainingwithoutyWill show how much into two larger pieces of a baser metal: 

the fluid has taken up. or baser metal may be fastened on it, by 

When atmospheric air, or oxygen gas is drawing through a wire plate, and the pla- 

to be analyzed by nitrous gas, the glass tina duly denuded by a file where it crosses 

spheroid b filled with water, and inverted the bore. 

vith its orifice closed over the well of the The calorimotor which I have used for 

pBeomatic cistern. It should be supported this purpose, consists of eleven plates of 

Of a wire stand, so as to leave the neck un- copper, and a like number of zinc placed 

obstructed. Any number of measures of alternately within one-fourth of an inch of 

nitrous gas, and of oxygen gas, or atmos- each other: those of the same kind of me- 

pfaeric ur, may then be drawn into the tal being all associated by means a metal- 

iBeasurer, and expelled into the spheroid lie stratum of tin cast over^em. The 

Mccessively, and the absorption estimated two heterogeneous galvanic surfaces thus 

•s already explained. When the residuum formed, have each soldered to them a 

V too great to be expelled by returning the wire in a vertical position, and slit, so as 

vbole of the rod into the tube; by depres- to present a fork or snake's mouth. ^ The 

lug the onfice of the spheroid just under wires are just ao far apaft as to admit the 
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fas neMurer between them, and so that ing how far it must be moved to prodoee 
the wires oP the latter may easily be pres- the effect of a movement of one division 
•ed into the snake mouths. It is better that on the large rod, and dividing the obeer 
the wires of tbe gas measurer should be ved distance into ten parts, 
flattened in such manner as to present a Fig. 4. Represents an apparatus adapt- 
larger surface for contact. There must also ed to explode an inflammable mixture, si 
be an oblong square box or hollow paral- mentioned in the preceding article, and lo 
lelopipedon of such a width as just to ad- contrived as to be a substitute for die wdl 
mit the calorimotor, and more than dou- known apparatus in which an electropho- 
ble its length and depth. The calorimotor rus is employed to ignite hydrogen fgu. 
is placed within this box, at one end of it, Moisture in the air suspends the action of 
about an inch below the brim. Diluted that apparatus but does not interfere with 
acid is poured so as to occupy the lower the one here represented, 
half of the vessel, until it nearly reaches A A, a cistern divided by a water-tight 
the plates. A plunger, consisting of a wa« partition, which separates the holder 6, 
ter tight box, or solid block of wood, is from a calorimotor situated under C, and 
then made to occupy the other side of the a plunger P, contuned in the other part of 
little cistern. The depression of this causes it W W, wires severally soldered to the 
the rise of the acid among the plates in different g^vanic surfaces, and forked or 
the calorimotor, and consequently the ig- slit at their ends, so as to embrace the 
nition of a wire forming a communication wire of an eudiometer for the explosion of 
between the surfaces. inflammable mixtures, as mentioned in the 

This apparatus may be constructed in preceding article. At f f, are forceps (se. 
the circular form, by so placing two con- verally soldered in the same way) for hold- 
centric coils, or several concentric hollow ing a wire to be ignited by the galTsnic 
cylinders of copper and zinc, alternately influence. 

within the upper half of a glass jar as to These wires and the plates with which 

admit of a plunger in the middle, which they are connected may be seen at fig. $» 

in this case may be of an apothecary's stop- where there is an enlarged drawing of the 

per round or bottle. The acid solution calorimotor and its wires, 

must occupy the lower half of the vessel. It is supposed to be situated below the 

unless when the plunger ruses it. edge of the cistern which is supplied with 

I am under the impression that there is diluted acid reaching within a little dis- 

no form in which a piur of galvanic sur- tance of the plates, 

faces can be made so powerful in propor- c, a cock soldered to a pipe commnnica* 

tion to their extent, as in the above men- ting with the inside of the gasometer, hh, 

tioned. The zinc is every where opposed a gallows and guide wire, for regulator 

by two copper surfaces by having this me- the rise of the gasometer, 

tal only a small fraction in excess. The construction of this ^11 be better 

Explanation of the plate. (See the end of comprehended from ^g. 6, where it repre- 

the work.) sents Uie tray for holding the zinc, hy 

Fig. 1. Sliding rod eudiometer or gas means of which hydrogen is to be evolved, 
measurer, surmounted by its spheroidal re- The tray is supported on the pipe in the 
cipient. r r, sliding rod graduated into axis of the vessel by a sliding band snd 
twenty divisions, each subdivided into ten, screw, so that it may be raised or deprcs- 
so as to make two hundred parts. At m f, sed at pleasure. When this tray is co- 
are male and female screws, (forming what vered with granulated zinc, and the lower 
mechanics call a stuffing box), by means vessel is filled with acid so as to cover it, 
of which a cork soaked in bees-wax and hvdrogen must be generated until it occo- 
oil is compressed around the rod. At n, ptes so much of the air-holder, as to de- 
IS the neck of the recipient, ground to fit press the acid from off the zinc. Suppos* 
the recurved tube which enters it. At S, ing the apparatus thus prepared, on de- 
is a screw, by which to close the capillary pressing tiie plunge P, fig. 4, the afiid m 
orifice of the recipient. the cistern A A, will be forced up among 

Fig. 2. Eudiometer upon the sam^ prin- the galvanic surfaces, and cause the wire 

ciple, but made stouter in order to resist at f f, to be ignited. Turning the cod^ 

the explosion of inflammable mixtures. W while the wire is red-hot, the hydrogen will 

W, wire to be ignited. be emitted and inflamed.f . 

Fig. 3. Displays a construction of the Buphorbium. A gpum-resin cxudij^ 

sliding rod, by which when desirable, from a large oriental shrub. Euphorbia offi* 

greater accuracy may be attained in the cin. Linn. ^^ 

measoremenT of gas. A smaller rod of. It is brought to us immediately "**■ 

wire is made to slide witl * ' ' ** " ' ' " ' 1- fni^is 

Whatever may be the ratio 

rods to each other, the less ^ ^ , 

dusted to i^ve thousandths^ by ascertain, ers, and other vegetable matters; others tf^ 
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kdliow, ^without anv thing in thetr ctfvity: 
the tears in general are of a pale yellow 
cokmr externally, somewhat white with- 
inside ; they easily break betwixt the 6n« 
gers. Sp. gr. 1.124. Slightly applied 
to Cb« tong«e, they affect it with a very 
sharp biting taste ; and, upon being held 
for some time la the moutlif prove vehe* 
mently acrimonious, inflaming and exul- 
ceratiog the fauces, &c. Eupborbium is 
extremely troublesome to pulverize, the 
finer part of the powder, which fiies off, 
afl'ecting the head in a violent manner. 
The acrimony is so great, as to render it 
absolutely unfit for any internal use. It 
is much employed in the veterinary art as 
an epispastic : 

* Tlie loUowing constituents were 
found in Euphorbium by Braconnot : 

Resin, - - - - 37.0 

Wax, .... 19.0 

Ualate of lime, - - - 20.5 
Malate of poUsh, - - - 2.0 
Water, - - - - 5.0 

Woody jpatter, - - 13.5 

Loss, - - - 3.0 

100.0 
The resiQ is excessively acrid, poison- 
ous, reddish-coloured, and transpai*ent. 
U dissolves in sulphuric and nitric acids, 
but not in alkalis, in which respect it dif- 
fers from other resins. Euphorbium it- 
lelf is pretty soluble in alcohol.* 

* ExcmsicxirTs. The constituents of 
human feces, according to the recent ana- 
IjTiis of Berxelius, are the following : 



Water, 

Vegetable and animal remains. 

Bile, - - - 

Albumen, - - - - 

Peculiar extractive matter. 

Salts, 

Slimy matter, consisting of picro- 

nel, peculiar animal matter, and 

insoluble residue. 



73.3 
7.0 
0.9 
0.9 
2.7 
1.2 



14.0 



100.0 
in the 




The salts were to one another 
following proportions : 
Carbonate of soda, 
Muriate of soda, 
Sulphate of soda, . - 
Ammon. phos. magn. 
Phosphate of lime. 



1.20 

Tbaer and Einhof obtained, by ignition^ 

from 3840 grains of the excrements of 

cattle, fed at the stall chiefly on turnips, 

ibe following earths and salts : ' •. . , - . ^ 

Ume, - .• .,,..■* . . I2f , 

Phosphate of lime;, " . -* ' 12.^ 

^(agnesia, - - ,. • 2.0 



Iron, • - - - 5.0 

Alumina with some manganese^ 14.0 
Silica, - . - . 52/> 

Muriate and sulphate of potash, 1.2 



98.7' 



ExrAirsioBr. 'See Calokic. 



Extract. When decoction is carried 
to such a point as to afford a substance 
either solid or of the consistence of paste, 
this residual product is called an extract. 
When chemists speak of extract, they 
most commonly mean the product of 
aqueous decoction ; but the earlier che- 
mists frequently speak of spirituous ex- 
tract. 

Extracts thus prepared are mixtures of 
several of the materials of vegetables^ 
whence they difter greatly, according to 
the plants from which they are obtained { 
but modem chemists distinguish by the 
name of extract, or extractive matter, a 
peculiar substance, supposed to be one of 
the immediate materials of vegetables, 
and the same in all, when separated from 
any foreign admixture, except as the pro* 
portion of its constituent principles may 
vary. See Evaporation. 

Etb. -The humours of the eye had ne- 
ver been examined with any degree of ac- 
curacy till lately by M. Chenevix. Most 
of his experiments were made with tho 
eyes of sheep, as fresh as they could lie 
procured* 

The aqueous humour is a clear, trans- 
parent liquid, with little smell or taste, 
and at the temperature of 60% its speci- 
fic gravity is 1.009. It consists of water, 
idbumen, gelatin and muriate of soda* 

The crystalline contains a much larger 
proportion of water, and no muriate. Its 
specific gravity is 1. 1. 

The vitreous humour, when pressed 
through a/ag to free it from its capsules* 
differed in nothing from the aqueous, 
either in its specific gravity or chemical 
nature. 

Fourcroy mentions a phosphate as con- 
tained in these humours, but H. Chenevix 
could discover none. 

The humours of the human eye gave 
the same products, but the specific gra- 
vity of the crystalline was only 1.079# 
and that of the aqueous and vitreous hu- 
mours 1.0053. 

The eyes of oxen differed only in the 
specific gravity of the parts, that of the 
crystalline being 1.0765, and that of the 
other humours 1.0088. 

The specific gravity of th^ crystalline 
is Inot equal throughout, its density in- 
creasing firom the surface to the centre. 
^Phil, Trw, 1803. 

7 
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* pAHLUXITE. AviomaUte^ a sub. 
' ipecies of octohedral corundum.* 
Fabxha. Vegetable flour. 

* Fat. Concerning the nature of tins 
important product of animalizationy no- 
thing definite was known, till M. Chev* 
reul deroted himself with meritortims zeal 
and perseverance to its investigation. 
He has ahready published in the Annales 
de Chimie» seven successive memoirs on 
the subject, each of them surpassing its 
predecessor in interest . We shall in this 
article give a brief abstract of the whole. 

By dissolving fat in a large quantity of 
alcohol, and observing t^ manner in 
which its different portions were acted 
upon by this substance, and again sepa- 
rated from it, it is concluded that fat is 
composed of an oily iubttance^ which re- 
mains fluid at the ordinary temperature 
of the atmosphere ; and of another fatty 
9ttb8tance, which is much less fusible. 
Hence it follows, that fat is not to be re- 
garded M a simple principle, but as a 
combination of the above two principles* 
which may be separated without altera- 
tion. One of these substances melts at 
about 45**, the other at 100^ ; the same 
quantity of alcohol which dissolves 3.2 
partlof ttie o»7y aubatance, dissolves 1.8 
only of the fatty wbatance ; the first is 
separated from the alcohol in the form of 
an oil ; the second in that of small silky 
needles. See Elaibt. 

Each of the constituents of natural fat 
was then saponified by the addition of 
potash ; and ah accurate description giv* 
en of the compounds which were formed, 
and of the proportions of their constitu- 
ents. The 9ily aubatance became saponi. 
4 fied more readily than the fatty aubstanccf 
the residual fluids in both cases contain- 
ed the sweet oily principle; but the 
quantity that proceeded from the soap 
K>rmed of the oily ntbttance^ was four or 
five times as much as that from the foHy 
wbottmce/ the latter soap was found to 
contain a much greater proportion of the 
pearly matter than the former, in the pro- 
portion of 7.5 to 2.9 ; the proportion of 
the ^vid fat was the reverse, a greater 
quantity of this being found in the soap 
formed from the oily substance of the fat. 
When the principles which constitute 
fat unite with potash, it is probable that 
they experience a change in the propor- 
tion of their elements ; this change 4e- 
vclopes at least three bodies, mar^^arinef 



Jiuidfatf and tfie sweet principle ; and its 
remarkable, that it takes place without 
the absorption of any foreign substance, 
or the disengagement of any of the ele- 
ments which are separated from each 
other. As this change is effected by the 
intermedium of the alkali, we may con- 
clude that the newly formed principles 
must have a strong affinity for salifiable 
bases, and will in many respects resem- 
blethe acids ; and, in fact, they exhibit 
the leading characters of acids in redden- 
ing litmus, in decomposing the alkaline 
Carbonates to unite to their bases, and in 
neutralizing the specific properties of the 
alkalis. 

Having already pointed out the analo- 
gy between the properties of ticids and 
the principles into which fat is converted 
bymbansofthe alkalis, the next object 
was to examine the action whKh other 
bases have upon (at, and to observe the 
effect of water, and of the cohesive force 
of the bases upon the process of saponifi- 
cation. The substances which ^e author 
subjected to experiment, were soda, the 
four alkaline earths, alumina, and the 
oxides of zinc, copper, and lead. After 
giving a detail of the processes which he 
employed with these substances respec- 
tively, he draws the following general 
conclusions ;•— Soda, barytes, strontian, 
lime, the oxide of. zinc, and theprotoxidie 
of lead, convert fat into margarine, fluid 
fat, the tweet principle, the yeUov colour^ 
ing principle, and the odorous principle^ 
precisely in the same manner as pots^. 
Whatever be the base that has been eOi« 
ployed, the products of saponification al- 
ways exist in the same relative propor- 
tion. As the above mentioned bases form 
with margarine and the fluid fat, com- 
pounds which are insoluble in water, it 
follows, that the action of this liquid, ss 
a solvent of soap, is not essential to the 
.process of saponification. It is remar- 
kable that the oxides of zinc and of lead, 
which are insoluble in water, and which 
produce compounds equally insoluble, 
should give the same results. wit|^ potash 
and soda, i circumstance which proves 
that those pxides have a strong alkaline, 
power. Although the analogy of mag- 
nesia to jChe^ alkidis is, iii other respects,* 
so strikinff,y6t t^e'find that it csnnotjcon. 
Vert fat iflto soip under the same circum- 
stances with fhe~ oxidea of zinc icnd 
lead. 



FAT 



FAT 



It WIS hnnA that 100 parts of hog's 
lard were reduced to the completely sa- 
ponified state by 16.36 parts of pota^. 
See ElaYh and Acxs (MAaoAaic). 

Tlie properties of spermaceti we^e next 
exunined: it melts at about 112<>; it is 
not much altered by distillation ; it dis- 
solves teadily in hot alcohol, but sepa- 
rates as the fluid cools ; the solution has 
no efiect in changing the colour of the 
tinctttre of litmus, a circumstance, as it 
is observed, in which it differs from mar» 
gmrine, a substamie which, in many res- 
pects, it resembles. Spermaceti is capa- 
ble of being saponified by potash, with 
nearly the same phenomena as when we 
sabmit hog^s-lard to the action of potash^ 
skhou^ the operation is effected with 
More difiicuUy. 

Tbe attthor^s general conclusion res- 
pecting the fatty matter of dead bodies 
is, that even after the lactic acid, the lac- 
tates, and other ingredients, which are 
less essential, are removed from it, it is 
not a simple, ammoniacal soap, but a 
combination of various fatty substances 
with ammonia, potash, and lime. Tbe 
fiitty substances which were separated 
firom alcoholfhad different melting points 
and different sensible properties. It 
fclbvs, from M. Ghevreul's experiments, 
that the substance which is the least fu- 
sible, has more affinity for bases than 
those which are more so. It is observed, 
that adipocere possesses the' characters of 
a saponified fat ; it is soluble in boiling 
alcohol in all proportions, reddens lit- 
nas, and unites readily to potash, not 
only without losing its weight, but with- 
OQt having its fusibility or other proper- 
ties changed. 

M. Chevreal has shown, that hogV 
Urd, in its natural state, has not tbe pro- 
perty of combining with alkalis ; but that 
it acquires it by experiencing some 
^tfige in tbe proportion of its elements. 
This change being induced by the action 
of the alkali, it follows that the bodies 
of the new formation must have a deci- 
ded Affinity for the species of body which 
has determined it. If we apply this 
foundation of the theory of saponification 
to the change into fat, which bodies bu- 
ried in the earth experience, we shall find 
that it explains the process in a very sa- 
tisfactory manner. In reality the fatt^ 
matter is the combination of the two adi- 
pose substances with ammonia, lime, and 
potash ; one of these substances luis tbe 
same sensible properties with mai^garine 
prooved from the soap of hog's-lard; the 
other, the orange-coloured oil, excepting 
its colour, appears to have a strong ana- 
lofry with the fluid fat. From these cir* 
cuastanoes, it is probabte that the forma- 



tion of the &tty matter may be the result 
of a proper saponification produced by 
ammonia, proceeding from the decompo* 
sition of the muscle, and by the potash 
and lime, which proceed from the de» 
composition of certain salts. 
The author remarks, that he has hitherr 
to made use of periphrases when speak* 
ing of the different bodies that he has 
b^n describing, by supposing that their 
nature was not sufficiently determmed* 
He now, however, conceives, that be may 
apply specific names to them, which will 
both be more commodious, and, at the 
same time, by being made appropriate, 
will point out the relation which these 
bodies bear to each other. The follow* 
ing is the nomenclature which he after* 
wards adopted : — The crystalline matter 
of human biliary calculi is named chotes* 
ferine, from the Greek words yoxn bile* 
and ci^ioc solid; spermaceti is named 
cettn, from airTOf , a whale ; the fatty 
substance and the oily substance are 
named respectively, ttearin snd eUUn^ 
ivom the words r%A^ fat, and fXfli/oF oil t 
margarine and the fluid fat obtained af^ 
ter saponification, are named margaric 
acid and oleic acid, while the term cetic 
add, is applied to what was named sapo- 
nified spermaceti. The margaraUfp 
oleateB and cetatea will be the generip 
names of the soaps or combinations* 
which these acids are capable of forming 
by their union with salifiable bases. 

Two portions of human fat were exa- 
mined, one taken from the kidney, the 
other from the thigh ; after some time 
they both of them manif<$sted a tendency 
to separate into two distinct substances* 
one of a solid, and the other of a fluid 
consistence ; the two portions differed 
in their fluidity and their melting point. 
These variations depend upon the differ- 
enj. proportions of stearin and ela'm; 
lor the concrete part of fat is a combina- 
tion of the two with an excess of stearin^ 
and the fluid part is a combination with 
an excess of elain. The fat from the* 
other animals was then examined, princi- 
pally with respect to their melting point 
and their solubility in alcohol ; the mel- 
ting point was not always the same in the 
fat of the same species of animal. When 
portions of the fat of different sheep are 
melted separately at the temperature of 
122°, in some specimens the thermometer 
descends to 98.5°, and rises again to 102^» 
while in others it descends to 104°, and 
rises again to 106°. S. thermometer 
plunged into the fat of the ox melted at 
122°, descended to 98.5°, and rose again 
to 102°. When the fat of the jaguar 
was melted at 104°, the thermometer 
descended to 84°, and rose again to about 
85° ; bat a considerable portion of the 
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ft.t still remained m a fluid state. With 
respect to the solubility of the different 
kinds of fat in alcohol, it was found that 
100 parts of it dissolved 2.48 parts of 
human fat, 2.26 parts of sheep's fiit, 252 
parts of the fat of the ox. 2.18 parts of 
the fat of the jaguar, and about 2.8 parU 
ofthefatof the hog. 

M. Chevreul next examines the change 
which is produced in the different kinds 
of fat respectively by the action of potash« 
All the kinds of fat are capable of being 
perfectly saponified, when excluded from 
the contact of the air ; in all of them there 
was the production of the saponifted fat 
and the sweet principle; no carbonic 
mcid was produced, and the soaps formed 
contained no acetic acid, or only slight 
traces of it. The saponified fats had 
more tendency to crystallize in needlet 
than the fats in llicir natural state ; they 
were soluble m all proportions in boiling 
alcohol of the specific gravity of 0.821. 
The solution, like that of the saponified 
fat of the hog, contained both the marga- 
ric and the oleic scids. They were less 
fusible than the fats from which they 
were formed ; thus, when human fat, 
mfter being saponified, was melted, the 
thermometer became stationary at 95**, 
when the fluid began to congeal ; in that 
of the sheep, the thermometer fell te 
118.5°, and rose to 122°; in that of the 
ox it remained stationary at 118.5° ; and 
in that of the jaguar at 96.5°. 

The saponified fat of the sheep and the 
ox, had the same degree of solubility in 
potash and soda, as that of the hog. 
100 parts of the fat of^ 

edby J 

100p.ruofthe.a«e> xo.27ofiod«. 

were diasoived by 3 
loo parts of the sapo- S 

nified fat of the ox ^ 15.42 of potash. 

were dissolved by j 

• ^°° t^'f-lf^/Kr I W-24 of ioda. 
were dissolved by 3 

100 parts of the saponi-"^ 
fled fat of the hog S 15.04 of potash, 
were dissolved by 3 
100 parte of the »atne> ,q^ f ^^ 
were dissolved by > 
The following table contains the pro- 
portions of the saponified fat, and of the 
matter soluble in water, into which 100 
parts of the fat are capable of being chang- 
ed:— 

Human flit. 
Saponified fat, 95 

Soluble matter, 5 

Fat of the sheep. 
Saponified fat, 95.1 

Soluble matter, 4.9 

Fat of the ox* 
Saponified fat» 95 
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Soluble matter, 5 

Fat of the hog. 
Saponified fat, 94.7 

Soluble matter, SJi 

M. Chevreol next grives an account of 
the analysis of fat by alcohol. 

The method of analysis employed was 
*to expose the difierent kinds of fat to 
boilinir alcohol, and to suffer the mixture 
to cool ; a portion of the fat that had 
been dissolved was then separated in two 
states of combination ; one with an ex- 
cess of stearin was deposited, the other 
with an excess of elajfn remained in so- 
lution. The first was separated by filtrs- 
tion; and by distilling' the filtered floi«l, 
and adding a little water towards the 
end of the operation, we obtain the se< 
cond in the retort, under the form of as 
alcoholic aqueous fluid. The distilled 
alcohol which had been employed in the 
analysis of human fat had no sensible 
odf)ur ; the same was the case with thtt 
which had served for the analysis of the 
fat of the ox, of the hog, and of the 
goose. The alcohol which had been em- 
ployed in the analysis of the fat of the 
sheep, had a slight odour of candle* 
grease. 

The varieties of. stearin from the dif- 
ferent species of fat, were found to pos- 
sess the following properties :— They 
were all of a beautiful white colour ; en. 
tirely, or almost without odour, insipid* 
andhaving no action upon litmus^ — SM' 
rinjrom man. The thermometer which 
was plunged into it when melted fell to 
105.5°, and rose again to 120°. By cool* 
ing, the stearin crystallized in very fine 
needles, the surface of which was flat.— 
Stearin of the sheep. The thermometer 
fell to 104°, and rose again to 109.5°; it 
formed itself into a flat m.iss; the centrei 
which cooled more slowly tfian theedpcsi, 
presented ^all and finely radiated nee- 
dles.— 5ftfar»n of the ox. The thermo- 
meter fell to 163°, and rose again IH**; 
it formed itsi?lf into a mass, the surface 
of which was flat, over which were di«' 
persed a number of minute stars, visible 
by the microscope ; it was slightly semi- 
tranRparent.— 5r<»o«rt of the ho^, U ex- 
haled the odour of hog*8-Urd when it 
was melted. The thermometer fell to 
100.5°, and rose a?rain to 109.5°. By 
cooling, it was reduced into a mass, the 
surface of which was very unequal* *"y 
which appeared to be formed of sms" 
needles. When it cooled rapMly, the 
parts which touched the sides of the vea* 
set had the semi-transparency of coag'ti- 
lated albumen.— ..S/Mnn of the ^o*** 
The thermometer fell to 104°, and rose 
again to 109.5°; it was formed into a 
flat mass. 

With respect to the solubility of the» 
different bodies in alcohol, 100 parts <$ 



FAT 



FAT 



boilinff alrahol, of the specific gf^^yity <)f 

0.79S2, dissolved. 

Of hi imsn stearin, 31 .50 parts* 

Ofthestearin of the sheep, 16.07 



Of the stearin of the ox, 15 .48 parts. 
Of the stearin of the ho g^, 18.35 
Of the stearin of the goose, 36.00 



The human stearin 
produced, by saponi 
ficatiofi. 



Stearin of the 
slisep. 



I 

-! 



Stearin of the 
•I. 



Stearin of the 
hog. ' 



Stearin of the 
goose. 



Saponification by potash* 

f r It was fusible at 123.5^; it erys* 

I Saponified fat, 94.9 < UUized in small needles joined iit 
^ C^he form of a funnel. 

Soluble matter, 5.1 i^J^'^F SL^,*7T^r^'^^^ 
* dweigfaed 8.6, the acetate 0.3.§ 

f It began to become opaque at 

fsaponified fat, 94.6 J ^5,^ ""^ *^« ^l^IT^*^'^ ^,f "»• 
\ I stationary at 127.5°; it crystallized 

( Lin smaU fine radiated needles. 

I C The tirup of the sweet principle 

^Soluble matter, 5.4 < weighed 8, the acetate 0.6} it had a 

Crancid odour. 

f It began to become solid at 129^, 

("saponified fiit, 95.1^ ^Si 15 >" "^^P^^'J^P'^y «?""^^ 
J *^ J 125.5°; It crystallized in small nee- 

•< V.dles united into flattened globules. 

Soluble matter, 4.9 S T^ILf^I^P ^?^ ^^\ sweet principle 

^weiglied 9.8, the acetate 0.3. 
r It began to grow solid at 129°, 

Saponified fat, 94.65 J ^^ ^f^^T^^^"^ became sution- 
*^ ' ^ ary at 125.5°; it crystalhzed in small 

^needles united into flattened globules. 

Soluble matter, 5.35 S T^lf •*™P,***' ^^ ■^«!* principle 

( weighed 9, tlte acetate 0.4. 

r It became solid at 119°; it crys* 
^Saponified fat, 94.4- J tallized in needles united in the 

^form of a funnel. 
Soluble matter, S,6 {^V^^^'^l ^^ *^ ^"^^^ principle 
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All the soaps of stearin were analyzed 
V]F the same process as the soap of the fat 
fnm which they had been extracted; 
there was procured from them the pearly 
niper.margarate of potash and the oleate; 
hut the first was much more abundant 
than the second. The margaric acid of 
Ihe stearins had precisely the same ca* 
ptcity for saturation as that which was 
Mtrtcted from the soaps formed of fat. 
The margaric acid of the stearin of the 
•heep was fusible at 144°, and that of the 
•tearin of the ox at 143.5°, while the mar- 
fvic acids of the hog and the goose had 
Nearly the same fusibility with the mar- 
C^ acid of the fat of these animals. 

On Spermaceti; or, as M. Chevreul 
technically calls it, ceitn. In the fifth 
ttciQoir, in which we have an account of 
piany of the properties of this substance, 
it was stated, that it is not easily saponi- 
fied by potash, but that it is converted by 
this reagent into a substance which is 
K^luble in water, but has not the saccha- 
poe flavour of the sweet principle of oils; 
uito an acid analogous to the margaric, 
to which the name of cetic was applied; 
*mI into another acid, which was con- 
nived to be anal<^;ous to the oleic. Since 
ht wrote the fifth memoir, the author hais 



made the following observations on this 
subject: — 1. I1iat Uie portion of the soap 
of cetin which is insoluble in water, or 
the oetate Of potash, is in part gelatinous, 
and in part pearly: 2. That two kinds of 
crystals were produced fi*om the cetate 
of potash which had been dissolved in 
alcohol: 3. That the cetate of potash ex« 
posed, under a bell glass, to the heat of 
a stove, produced a sublimate of a fatty 
matter which was not acid. Frtfm this 
circumstance M. Chevreul was led to sus- 
pect, that the supposed cetic acid might 
be a combination, or a mixture of marga- 
ric acid and of a fatty body which was 
not acid; he accordingly treated a small 
quantity of it with barytic water, and 
boiled the soap which was formed in al- 
cohol; the greatest part of it was not dis- 
solved, and the alcoholic solution, when 
cooled, filtered, and distilled, produced a 
residuum of fatty matter which was not 
acid. The suspicion being thus confirm- 

§ This means the salt which we obtain 
after having neutralized by barytes the 
product of the distillation of the aqueous 
fluid, which was procured from the soap 
that had been decomposed by tartaric 
acid. 
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ed, M. Chevreul determined to subjeet 
cetin to » new train of experimenla. 
Bein^ treated with boiling alcohol, a ce- 
tin was procured which was fusible at 
120^, and a yellow fatty matter which 
began to become solid at 89.5^» and which 
at 73.5^, contained a fluid oil, which was 
separated by filtration. 
' Saponifictttivn of the Elaintby Potath,'^ 
The determination of the soluble matter 
which the elains yield to water in the 
process of saponification, is much more 
difficult than the determination of the 
same point with respect to the stearins. 
The stearins are less subject to be 
changed than the elains: it is less diffi- 
cult tn obtain the stearins in a uniform* 
ly pure state; besides the saponified fats 
of tlie stearins being less fusible than 
the saponified elains; it is more easy to 
weigh them without loss. The elains 
of the aheep, the hog, the jaguar, and the 
goose, extracted by alcohol, yield by the 
action of potash. 

Of saponified fat, 89 parts. 

Of soluble matter, 11. 
The elain of the ox extracted in the 
•ame manner yields, 

Of saponified fat, 92.6 parts. 

Of soluble matter, 7 A, 
The diiierent kinds of fat, considered 
in their natural state, are distinguished 
from each other by their colour, odour, 
and fluidity. 

The stearins of the aheep, the ox, and 
the hog. have the same degree of solubili- 
ty in alcohol; the stearin of man is a lit- 
tle more soluble, while that of the goose 
is twice as much so. The elains of man, 
of the sheep, the ox, the jaguar, and the 
b6g, have a specific gravity of about .915; 
that of the goose of about i»29. The 
elains of the sheep, the ox, and the hog, 
have the same solubility in alcohol; the 
ela'i'n of the goose is a little more solu- 
ble. On the other hand, the margaric 
acids of man, of the bog, of the jaguar, 
and of the goose, cannot be distinguish- 
ed from each other; those of the sheep 
and idit ox differ a few degrees in their 
melting point, and a little also in their 
§brm. As for the slight differences which 
the oleic acids present, they are not suf- 
ficiently precise for us to be able to par- 
ticularize them. See Acis (Oi«bic). 
Fecvla. See Stahch. 

* FsGVLA. Green of plants. See 
Cbiosopbtlx.* 

* Feltdspar. This important mineral 
genus is distributed by Professor Jameson 
into four species, viz. prismatic feldspar, 
pyranudal feldspar, prismato^pyramidal 
feldspar, and rhomboidal feldspar. 

I. Prismatic feldspar has 9 sub-species; 
1. Adularia; 3. Glassy feldspar; S. Ice- 
fpari 4. Gommon feldspar, 5. Labrador 



feldspar; 6. Compact feldsp^ 7. Clmlc* 
stone; 8. Earthy common feldspar; mmI* 
9. Porcelain earth. 

1. AthdaTia- CSolour greenish-white; 
iridescent; and in thin plates, pale flesh- 
red by transmitted light. Massive And. 
crystallized. Primitive form, arf obliqoe 
four-sided prism, with 2 broad and 2 nar- 
row lateral planes; the lateral edges are 
120^ wid 60^. Secondary forms; an ob- 
lique four-sided prism, a broad rectangu- 
lar six-sided prism, a six-sided table, and. 
a rectangular four-sided prism. Some- 
times twin crystals occur. The lateral 
planes of the prism are longitudinally 
streaked. Lustre splendent, intermedi- 
ate between vitreous and pearly. Clea» 
▼age threefold. Fracture imperfect con- 
choidal. Semi-transparent. A beautiful 
pearly light is sometimes seen, when the 
specimen is viewed in the direction of the 
broader lateral planes. Refracts double. 
Harder than . apatite, but softer than 
quartz. Easily firangible. Sp. gr. 2.5. 
It melts before the blow-pipe, without 
addition, into a white-coloured transpa- 
rent glass. Its constituents are, 64 sili- 
ca, 20 alumina, 2 lime, ami 14 potash^^ 
VauqueUn. 

It occurs in contemporaneous veins, or 
drusy cavities, in granite and gneiss, in 
the island of Arran^ in Norway, Switzer* 
land, France, and Germany. The finest 
crystals are found in the mountain of 
Stella, a part of St. Gothard. Rolled pie* 
ces, exhibiting a most beautiful pearly 
light, are collected in the island of Cey- 
lon. Moonstone adularia is found in 
Greenland ; and all the varieties in the 
United States. Under the name of moon- 
stone it is worked by lapidaries. Ano- 
ther variety from Siberia is called sun. 
stone by the jewellers. It is of a yellow- 
ish colour, and numberless golden spots 
appear distributed through its whole 
Bubst|ince. These reflections of light 
are either from minute fissures, or irre- 
gular cleavages of the mineral. The 
aventurine feldspar of Archangel appears 
to be also sunstone. It is the byaloides 
of Theophrastus. 

2. Glaatif feldspar. Colour gTayish- 
white. Ctjstallized in broad rectangu- 
lar four-sided prisms, bevelled, on the ex* 
tremities. Splendent and vitreous. Clea- 
vage threefold. Fracture uneven. Trans- 
parent. Sp. gr. 2.57- it melts without 
addition into a gray semi'transparent 
glass. Its constituents are, 68 silica, 15 
alumina, 14.5 potash, and 0,5 oxide of 
Iron.— 'XZapr. It occurs imbedded in 
pitch-stone porphyry in Arran and Rum* 

3. Ice spar. Colour grayish -white. Mas- 
sive, cellular and porous; and crysfibl- 
lized in small, thin, longish six-sided ta- 
bles. The lateral planes are longitudi. 
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ntUj streflktsd. Lustre vitreous. Clea- 
fige imperfect. Translucent and trans- 
parent. Hard as common feldspar, and 
easily frangible. It occurs along with 
nepheline, meionite, mica, and born- 
blende, at Monte Somma near Naples. 

4. Common feldspar. Colours white and 
red, of various shades ; rarely green and 
blue. Massive, disseminated, and crystal- 
lized in a very oblique four-sided prism $ 
so acute rhombus ; elongated octohedron ; 
a broad equi^uigular six-sided prism ; a 
lectangular four-sided prism ; and twin 
crystals ; which forms are diversified 
by various bevelments and truncations. 
Cleavage threefold. Lustre more pearly 
than vitreous. Fracture uneven. JFrag- 
ments rhomboidal ; and have only four 
splendent faces. Translucent on the ed- 
ges. Less liard than quartz. Easily fran- 
gible. Sp. gr.^2.5r. It is fusible with- 
out addition into a gray semi-transparent 
gUss. Its constituents are as follows : 

ftiberiao Flesb^vd Feldsinr&oiii 

green feldsnar. feldspar. Patsan. 

Silica, 62 83 66.75 60.25 

Alumina. 17.02 17.50 22.00 

lime, 3.00 1.25 0.75 

Potash, 13.00 12.00 14.00 

Oxide of iron, 1.00 0.75water, 1.00 



98.25 98.00 
JRoae, Bucholz. 



96.85 
Vaug. 

Feldspar is one of the most abundant mi- 
aerala, as it forms a principal constituent 
part of granite and gneiss, and occurs 
eecasionally mixed wittw mica-slate and 
clay -slate. It is also a constituent of 
vhitestone and syenite. It forms the ba- 
sis of certain porphyries. Greenstone is 
s compound of commcm feldspair and horn- 
blende. The most beautiful crystals of 
it occur in the Alps of Switzerland, in 
iombardy, France, and Siberia, in veins 
sf contemporaneous formation with the 
granite and gneiss rocks. It occurs 
abundantly in transition mountains, and 
in those of the secondary class. Under 
the name of petunze, it is an ingredient 
of Chinese porcelain. When the green 
varieties are spotted with white, they are 
named aventuringfeUiapar, Another green 
variety from South America is called the 
Amaaoo-atone, from the river where it is 
found. 

5. Labrodorefeidtpar, Colour gray of 
various shades. When light falls on it 
io certahi directions, it exhibits a great 
fariety of beautiful colours. It occurs 
msssive, or in rolled pieces* Cleavage 
splendent* Fracture glistening. Lustre 
between vitreous and pearly. It breaks 
iiilo rhomboidal fragments. Translucent 
ia a very low d^j^ree. Less easily fran- 
gible tiian common feldspar. Sp. gr. 2.6 
to 2.7. It if 1«M fusible thaa oomnon 
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feldspar. It occurs in rolled mssses of 
syenite, in which it is associated with 
common hornblende, hyperstene, and 
magnetic ironstone, in the island of St. 
Paul on the coast of Labradore. It is 
found round Laurwig in Norway, 

6. Compact fiUUpar, Colours, white, 
gray, green and red. Massive, dissemi- 
nated, and crystallized in rectangular 
four-sided prisms. Lustre glistening, or 
glimmering* Fracture splintery and 
even. Translucent only on the edges. 
Easily frangible. Sp. gr. 2.69. It melts 
with difficulty into a whitish enamel. Its 
constituents are, 51 silica, 30.5 alumina, 
11.25 lime, 1.75 iron, 4 soda, 1.26 water. 
'■^Klapr, It occurs in mountain masses, 
beds and veins : in the Pentland bills, at 
Sala, Dannemora, and Hallefors in Swei 
den ; in the Saxon Erze-gebirge, and the 
Hartz. 

7. CUnkoione; which see. 

8. Earthy common feldapar. This seems, 
to be disintegrated common feldspar. 

9. Porcekm earth. See Clat. 

II. Pyr^nudalfildapar. See ScarouTZ, 
and Eljm>xitb. 

III. JPriamatO'pp'amidal feUbpar, See 
Meiohite, 

IV. Ji/iomboidal feldspar. See Niphz- 

XIHZ. 

Chiastolite and sodalite have also been 
annexed to this species by Frofrssor 
Jameson.* 

* FsBMESTATiov. When aqueous com- 
binations of vegetable or animal mat- 
ter are exposed to ordinary atmospheri- 
cal temperatures, they speedily undergo 
spontaneous changes, to which the gene- 
ric name of fermentaHon has bera gpiven. 
Animal liquids alone, or mixed with ve- 
getables, speedily become sour. The 
act which occssions this alteration is 
called acetous fermentation; because tiie 
product is, generally speaking, acetic 
acid, or vinegar. But when a moderate- 
ly strong solution of saccharine matter, 
or saccharine matter and starch, or sweet 
juices of fruits, suffer this intestine 
change, the result is an intoxicating li- 
quid, a beer, or wine ; whence the pro^ 
cess is called vinous fermentation. An 
ulterior change, to which aU moist ani- 
mal and vegetable matter is liable, ac- 
companied by the disengagement of a 
vast quantity of fetid gases, is called the 
putrefactive fermentation. 

Each of these processes goes on most 
rapidly at a somewhat elevated tempera- 
ture, such as 80° or 100° F. It is for 
these reasons, that in tropical countriies, 
animal and vegeuble substances are so 
speedily decomposed. 

As the ultimate constituents of vegeta- 
ble matter are oxygen, hydrc^en, and 
carbon; tuidofftiiimafiiiatter,thesaiiie3 
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principles witb azote» we can readily un. 
demtand that all the products of fermen- 
tation must be merely new compounds of 
these three or four ultimate constituents. 
Accordingly, 100 parts of real vinegar, or 
acetic acid, are resolvable, by MM. Gay- 
Lussac and Thenard's analysis, into 
50.224 carbon +46911 hydrogen and 
oxygen, as they exist in water, 4- 2.8(S3 
oxygen in excess. In like manner, wines 
are all resolvable into the same ultimate 
components, in proportions somewhat 
different. The aeriform results of putre- 
factive fermentation are in like manner 
found to be, hydrogen, carbon, oxygen^ 
and azote, variously combined, and asso* 
ciated with minute quantities of sulphur 
and phosphorus. The residuary matter 
consists of the same principles, mixed 
with the saline and earthy parts of animal 
bodies. 

Lavoisier was the first philosopher, who 
instituted, on right principles, a series of 
experiments to investigate the phenomena 
of fermentation, and they were so judici- 
ously contrived, and so accusately con* 
ducted, as to give results, comparable to 
those derived from the more rigid methods 
of the present day. Since then M. The- 
nard and M. Gay-Lussac have each con- 
tributed most important researches. By 
the labours of these three illustriouis che* 
mists, those material metamorphoses, for- 
merly quite mysterious, seem susceptible 
of a satisfactory explanation. 

1. Viitoui fermentation. As sugar is a 

substance of uniform and determinate 

composition, it has been made choice of 

for determining the changes which arise 

when its solution is fermented into wine 

or alcohol. Lavoisier justly regarded it 

as a true vegetable oxide, and stated its 

constituents to be, 8 hydrogen, 28 carbon, 

and 64 oxygen, in 100 parts. By two di^ 

ferent analyses of Berzelius, we have, 

Hjdrogen, 6803 6.891 

Carbon, 44.115 42.704 

Oxygen, 49.083 50.405 

100000 100.000 
MM. Gay-Lussac and Thenard's analydis 
gives, 

Hydrogen, ^-901 .^^ . 
Oxygen, 50.63 3 ^'^'^^ ^^^'* 
Carbon, 42.47 42.47 

100.00 100.00 
It has been said, that sug^ requires to 
be dissolved in at least 4 parts of water, 
and to be mixed with some yeast, to cause 
its fermentation to commence. But this 
is a mistake. Sirup stronger than the 
above will ferment in warm weather* 
without addition. If the temperature be 
low, the sirup weak, and no yeast added, 
acetous tennentation ahme will take 
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place. To determine the viaout, there- 
lore, we must mix certain proportions of 
saccharine matter, water and yeast, and 
place them in a proper temperature. 

To observe the chemical changes which 
occur, we must dissolve 4 or 5 parts of 
pure sugar in 20 parts of water, put the 
solution into a matrass, and add 1 part of 
yeast. Into the mouth of the matrass a 
glass tube must be luted, which is re- 
curved, so as to dip into the mercury of 
a pneumatic trough. If the apparatus be* 
now placed in a temperature of from 70^ 
to 80r, we shall speedily observe the si- 
rup to become muddy, and a multitude of 
air bobbles to form all around the fer- 
ment. These unite, and attaching them- 
selves to particles of the yeast, rise along 
with it to the surface, forming a stratum 
of froth. The veas^ matter will then 
disengage itself from the lur, fall to the 
bottom of the vessel, to re-acquire buoy- 
ancy a second time by attached air bub- 
bles, and thus in succession. If we operate 
on 3 or 4 ounces of sugar* the fermenta> 
tion will be very rapid during the first ten 
or twelve hours; it will then slacken, and 
terminate in the course of a few days. At 
this period the matter being deposited, 
which disturbed the transparency of th^ 
liquor, this willl}ecome clear>. 

The following changes have now taken 
place: 1. The sugar is wholly, and the 
yeast partially, decomposed. 2. A quan- 
tity of alcohol and carbonic acid, toge- 
ther nearly equal in weight to the sugar, is 
produced. 3. «^ white matter is formed, 
composed of hydrogten, oxygen, and car^ 
bon, equivalent to about half the weight 
of the decomposed ferment. The carbo- 
nic acid passes over into the pneumatic 
apparatus ; the alcohol may be separated 
from the vinous liquid by distillation, 
and the white matter falls down to the 
bottom of the matrass with the remain- 
der of the yeast. 

The quantity of yeast decomposed 
is very small. 100 parts of sugar re- 
quire, for eomplete decomposition, only 
two and a half of that substance, suppos- 
ed to be in a dry state. It 'is hence very 
probable, tbat the ferment, which has a 
strong affinity for oxygen, takes a little 
of it from the saccharine particles, by 
a part of its hydrogen and carbon, and 
thus the equilibrium being broken be- 
tween the constituent principles of the 
sugar, these so:re&et on each' other, as to 
be transformed into alcohol and carbonic 
acid. If we consider the composition of 
alcohol, we shall find no difficulty in tra-> 
cing the steps of this transformation. If 
we take 40 of carbon -f- ^ o^ water, or 
its elements, as the true constituents of 
sugar, instead of 42.47+ 57.53, and 
convert these weights into volumes, we. 



shall have for the composition of that body. The following beautiful comparison, by 

very nearly, by weight, the same philosopher, illustrates these me- 

1st, 1 volume vapour of carbon, = 0.416 tamorphoses: 

1 volume vapour of water, = 0.625 Sulphuric ether is composed of 

or, 1 volume vapour of carbon, 2?«m. of vapour, 

1 ditto hydrogen gas, 3vol. defiant gas= 1.9444^ c -«q. 

J ditto oxygen; 1 do. vap. of water= 0.62503 -^-^0^4. 

or, multiplying each by 3, ^^^ 1 ^^ j i^ composed of 

3 volumes vapour of carbon, ^ , , - 

3 ditto hydrogen, 2 vol. olefWmt ga8= 1.9444^ -i. 0= 1 5972 

' i ditto oxyge^ 2 do. vap. of water= 1.2500 j • 2- 1.5972. 

«M t «♦ ,.- K^ :« «.-«j *i» ♦ .»! «i. 1 •- Hence to convert alcohol into ether, we 

SdjUrt u. bew in nund that .Icohol .. ^^^ „„,y ^^ withdraw from it one-half of 

C*) vol of h ^^* constituent water. 

1 vol. olefiant gas = 5 5 , * 7*R* ** *^*^ Let us now see how far experiment agrees 

r 1 ™*- "Y"*fi^- with the theoretic deduction, that 100 parts 

1 do. vap. of water = J t l* "y"''°ff®"» of sugar, by fermentation, should give birth 

^^ ^°*' o»ye«»- to 51.55 of absolute alcohol, and 48.45 of 

3d, 1 vol. carbonic acid = 1 vol, oxygen -|- carbonic acid. In Lavoisier's elaborate ex- 

1 vol. vapour of carbon. pcriment, we find, that 100 parts of sugar 

4. Neglecting the minute products which afforded. Alcohol, 57.70 

the yeast furnishes, in the act of fermenta- Cai-bonic acid, 35.34 

tioD, let us regard only the alcohol and car- — 

bontc acid. We shall then see, on compa- 93.04 

ring th€ composition of sugar to that of Unfortunately, this great chemist has 

alcohol, that to transform sugar mto alco- onjitted to state the specific gravity of his 

liolyWe must withdraw from it one volume alcohol. 

of vapour of caibon, and one volume of if we assume it to have been 0.8293, as 

oxygen, which form by their union one vo- assigned for the density of highly rectified 

hime of carbomc acid gas. Finally, let us alcohol in the 8th table of the appendix to 

reduce the volumes into weights, we shall his ElemenU, we shall find 100 parts of it 

find, that 100 parts of sugar ought to be to conUin, by Lowitz's table, 87.23 of ab- 

converted, during fermentation, into 51.55 solute alcohol, if its temperature had been 

of alcohol, and 48.45 of carbonic acid. eo®. But as 54.5«> was the thermometric 

Those who are partial to atomical Ian- point indicated in taking sp. gravities, we 

Suage will see that sugar may be repre- must reduce the density from 0.8293 to 

sented by 0.827. We shall then find 100 parts of it, 

Jitonu, to consist of 88 of absolute alcohol, and 12 

3 vol. vap. of carbon, = 3 = 2.250 40.00 of water. Hence, the 57.7 parts obtained 

3 do. hydrogen, - == 3 =*= 0.375 6.66 by Lavoisier will become 50.776 of abso- 

1 do. oxygen - = 3 = 3.000 53^3 lute alcohol, which is a surprising accor- 

__ .^«_ dance with the theoretical quantity 51.55. 

5.625 99.99 ^"^ about four parts of the sugar, or l-25th. 

And alcohol, by ^*d ^^^ ^^^" decomposed. If we add two 

2 ?ol. carbon, - = 2 = 1.500 52.16 Parts of alcohol for this, we would have a 
3 do. hydrogen, - =3= 0.375 13.04 sn™all deviation from theory on the other 
1 do. oxygen, - == 1 = 1.000 34.80 »»de. There is no reasonable ground for 

_««. questioning the accuracy of Lavoisier's ex- 

2.875 100.00 periments on fermentation. Any person 

And carbonic acid, by ^^^ considers the excessive care he has 

1 vol oxygen, - = 2 = 2.00 72.72 eviilently bestowed on them, the finished 

1 do. vap. of carbon, = 1 == 0.75 27.28 precision of his apparatus, and the com- 

__^ placency with which he compares "the 

100.00 substances submitted to fermentation, and 

the products resulting from that operation. 

If, therefore, from the sugar group, we as forming an algebraic equation,*' must be 

take away one atom of carbon, and two of convinced that the results are deserving of 

oxygen, to form the carbonic acid g^oup confidence. Unlike the crude and contra- 

below, we leave an atomic assemblage for dictoi^ researches, which modern vanity 

Ibnnng alcohol, as in the middle. For this blazons in our Journals, those of Lavoisier 

interesting developement of the relation be- on fermentation, like the coeval inquiries 

tvecn the ultimate constituents of sugar on of Cavendish on ur, will never become ob- 

the one hand, and alcohol and carbonic acid solete. 

on the other, we are indebted to M. Gay- M. Thenard, in operating on a solution 

Ittssac of 300 parts of sugar, mixed with 60 of 

Vol. II. 8 
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yeast* at the temperature of 59*, has ob- be separated from it; and if we sup|>osd 

tained such results as abundantly confirm with Saussure, that absolute alcohol con* 

the previous determination of Lavoisier, tains 8.3 per cent of water, then the pro- 

The following were the products: ducts of sugar decomposed by fermenta- 

Alcohol of 0.822, , - 171.5 tion, according to Saussure's (Thenard's 

Carbonic acid, - - 94.6 he means) experiments, are as followa: 
Kauseous residue, - 12.0 Alcohol, - • 47.7 

Residual yeast, - - 40.0 Carbonic acid, - 35.34 

318.1 
Loss, - 41.9 



Or in 100 parts. 
Alcohol, 
Carbonic acid. 


83.04 

57.44 
42.56 



360.0 
The latter two ingp*edients may be disre- 
garded in the calculation, as the weight of 100.00 
Uie yeast is nearly equivsdent to their sum. *' This result approaches so nearly to 

Dividing 171.5 by 3, we have 57.17 for that of Lavoisier, that there is reason to 

the weight of alcohol of 0.822 &om 100 of suspect that the coincidence is more than 

sugar. In the same way we get 31.53 for accidental." p. 480. 
the carbonic acid. Now, spirit of wine of This insinuadon against the integrity of 

0.822 contains 90 per cent of absolute alco- one of the first chemists in France, calls 

hoi. Whence, we find 51.453 for the quan- for reprehension. But farther, M. Gay« 

tity of absolute alcohol by Thenard's ex- Lussac*s account of the nature of alcohol 

periment; being a perfect accordance with and its vapour was published a considera^ 

the theoretical deductions of M. Gay-Lus- ble time before the article brewing appear* 

Sac, made at a tubtequent period. ed. Indeed our author copies a considera- 

By By By ble part of it, so that the above error is 

M. Lavoiner. M. Thenard, Theory, less excusable. 
From 100 sugar. From 100 do. The ferment or yeast is a substance which 

Abs. alco. 50.7T6 51.453 51.55 separates under the form of flocculi, more 

The coincidence of these three results or less viscid, from all tiie juices and infu- 

seems perfectly decisive. sions which experience the vinous fermen* 

In determining the density of absolute tation. It is commonly procured from the 

alcohol, M. Gay-Lussac had occasion to ob- beer manufactories, and is hence called the 

serve, that when alcohol is mixed with wa- barm of beer. It may be easily dried, and 

ter, the density of the vapour is exactly is actually exposed for sale in Paris under 

the mean between the density of the alco- the form of a firm but slightly cohesive 

holic vapour, and that of the aqueous va- paste, of a grayish-white colour. This 

pour, notwithstanding the aflfinity which pasty barm, left to itself in a close vessel* 

tends to unite them. An important infe- at a temperature of from 55** to 70^ is dc- 

rence fiows from this observation. The ex- composed, and undergoes in some days the 

periments of M. de Saussure, as corrected putrid fermentation. Placed in contact, at 

by M. Gay-Lussac's theory of volumes, de- that temperature, with oxygen in a jar in- 

monstrate, that the absolute alcohol which verted over mercury, it absorbs this gas in 

they employed contains no separable por- some hours, and there is produced carbo- 

tion of water, but what b essential to the nic acid and a little water. Exposed to a 

existence of the liquid alcohol. Had any gentle heat, it loses more than two-thirds 

foreign water been present, then the speci- of its weight, becomes dry, hard, and brit- 

fic gravity of the alcoholic vapour would tie, and may in this state be preserved for 

have been proportionally diminished; for an indefinite time. When it is more high- 

the vapour of water is less dense than that ly heated, it experiences a complete de- 

of alcohol, in the ratio of 1 to more than composition, and furnishes all the products 

2 J. But since the sp. gravity of alcoholic which usually result from the distillation 

vapour is precisely that which would re- of animal substances, 
suit from the condensed union of one vo- It is insoluble in water and alcohol, 

lume vapour of carbon, one volume of by- Boiling water speedily deprives it of its 

drogen, and half a volume of oxygen, it power of readily exciting fermenUtion.^ 

seems absurd to talk of such alcohol still In fact, if we plunge the solid yeast into 

contaming 8.3 per cent of water. water for ten or twelve minutes, and place 

The writer of a long article on brewing, it afterwards in contact with a saccharine 

in the supplement to the 5th edition of the solution, this exhibiU no symptom of fer- 

Encprclopacdia Britannica, makes the fol- menUtion for a long period. By that heat, 

lowmg remarks in discussing M. Thenard's the ferment does not seem to lose any of its 

researches on fermentation. " Now, alco- constituents, or to acquire others. lU 

hoi of the specific gravity 0.822 contains habitudes with acids and alkaUs have not 

one-tenth of its weight of water, which can been well investigated. Froo^ Thenard's 
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researches, the fermenting principle in or ferment performs in this operation. It 
yeast seems to be of a caseous or glutinous seems probable, that the fermentative pro- 
nature, cess in considerable masses would be car- 
It is to the gluten that wheat flour owes ried on progressively from the surface 
its property of making a fermentable dough downwards; and would perhaps, be com- 
with water. This flour paste may indeed pleted in one part before it had perfectly 
be regarded as merely a viseid and elastic commenced in another, if the yeast, which 
tissue of gluten, the interstices of which is already in a state of fermentation, did 
are filled with starch, albumen, and sugar, not cause the process to begin in every 
We know that it is from the gluten, that part at once. See Bread, Distilla- 
the doug^ derives its property of rising on tiok, Putbefaction,Alcohol, Wine, 
tbe admixture of leaven. The leaven act- Acio (Acetic), Vegetable Kingdom. 
ing on the sweet principle of the wheat, * Ferrocyanates. See Acid (Fer- 
gives rise in succession to the vinous and roprussic).* 

acetous fermentations, and of consequence * Ferrocyanic Acid. See Acxb 

to alcohol, acetic and carbonic acids. The (Ferroprussic).* 

latter gas tends to fly off, but the gluten * Fbrroprussic Acid, and Ferro- 

resists its disengagement, expands like a prussiates. See Acid (Ferrofrus- 

membrane, forms a multitude of little cavi- sic).* 

ties, which give lightness and sponginess * Ferruretted ChyaxicAcid. The 

to the bread. For the want of gluten, the same as Ferroprussic* 

flour of all those grains and roots which * Fbtstbin. Elaolite.* 

consist chiefly of starch are not capable * Fibrin. A peculiar organic com- 

of makings raised bread, even with the ad- pound found both in vegetables and ani- 

dition of leaven or yeast. There does not mals. Vauquelin discovered it in the juice 

^ipear to be any peculiar fermentation to of the papaw tree. It is a soft solid, of a 

which the name penary should be given.* g^asy appearance, insoluble in water. 

When it is required to preserve ferment- which softens in the air, becoming viscid, 

ed liquors in the state produced by the brown, and semi-transparent. On hot 

first stage of fermentation, it is usual to coals it melts, throws out greasy drops, 

put them into casks before the vinous pro- crackles, and evolves the smoke and odour 

cess is completely ended; and in these of roasting meat. Fibrin is procured, how- 

cbsed vessels a change very slowly con- ever, in its most characteristic state from 

tmues to be made for many months, and animal matter. It exists in chyle; it en- 

perfaaps for some years. ters into the composition of blood. Of it. 

But if the fermentative process be suffer- the chief part of muscular flesh is formed; 

ed to proceed in open vessels, more espe- and hence it may be regarded as the most 

dally if the temperature be raised to 90 de- abundant constituent of the soft solids of 

grees, the acetous fermentation comes on. animals. 

& this, the oxygen of the atmosphere is To obtain it, we may beat blood, as it 
absorbed; and the more speedily in proper- issues from the veins, with a bundle of 
tion as the surfaces of the liquor are often twigs. Fibrin soon attaches itself to each 
changed by lading it from one vessel to stem, under the form of long reddish fila- 
SDotliMer. The usual method consists in ex- ments, which become colourless by wash- 
posing the fermented liquor to the air in ing them with cold water. It is solid, white, 
open casks, the bunghole of which is co- insipid, without smell, denser than water, 
vered with a tile to prevent the entrance of and incapable of effecting the hue of lit- 
the run. By the absorption of oxygen mus or violets. When moist it possesses a 
which takes place, the inflammable spirit species of elasticity; by desiccation it be- 
becomes converted into an acid. If the li- comes yellowish, hard, and brittle. By dis* 
qmd be then exposed to distillation, pure tillation we can extract from it much car- 
vinegar comes over instead of ardent spirit, bonate of ammonia, some acetate, a fetid 
When the spontaneous decomposition brown oil, and gaseous products; while 
is soflered to proceed beyond the acetous there remains in the retort a very volumi- 
process, the vinegar becomes viscid and nous charcoal, very brilliant, difficult of in- 
fool; air is emitted with an offensive cineration, which leaves after combustion, 
smell; volatile alkali flies off; an earthy sedi- phosphate of lime, a little phosphate of 
Bent is deposited; and the remaining li- magnesia, carbonate of lime, and carbonate 
qmd, if any, is mere water. This is the of soda. 

putrefactive process. Cold water has no action on fibrin. Treat- 
The fermentation by which certain co- ed with boiling water, it is so changed as 
kmring matters are separated from vege- to lose the property of softening and dis- 
tables, as in the preparation of woad and solving in acetic acid. The liquor filter- 
indigo, is carried much farther, approach- ed from it, yields precipitates with infu- 
h^ the putrefactive stage. sion of galls, and the residue is white, dry. 
It is not cleirly ascertained what the yeast hard, and of an agreeable taste. 
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Whet) kepi for some time In alcohol of analysis of MM. Gay-Lossac and Thenard« 

0.810, it gives rise to an adipocerous mat- of Carbon, 53.360 

ter, having a strong and disagreeable odour. Azote, 19.934 

This matter remains dissolved in the alco- Oxygen, 19.685 "> 22.14 water 

hoi, and may be precipitated by water. Hydrogen, 7.0213 4.56 hydrogen.* 

Ether makes it undergo a similar altera- • Fibrolite. Colours white and gray; 

tion, but more slowly. When digested in crystallized in rhomboidal prisms, the an- 

weak muriatic acid, it evolves a little azote, gles of whose planes are 80'' and 100*^. It 

and a compound is formed, hard, homy, is glistening internally. Principal fracture 

and which washed repeatedly with water, uneven. Harder than quartz. Sp.gr. 3.214. 

is transformed into another gelatinous com- Its constituents are alumina 58.25, silica 

pound. This seems to be a neutral muri- 38, iron and loss 3.75. It is found in the 

ate, soluble in hot water; whilst the first is Camatic— Jismesm.* 

an acid muriate, insoluble even in boiling * Ficubestonk. See Bildstbin.* 

water. Sulphuric acid, diluted with six Filtration. An operation, by means 

tiroes its weight of water, has similar ef- of which a fluid is mechanically separated 

fects. When not too concentrated, nitric fromconsistentparticlesmerely mixed with 

acid has a very different action on fibrin, it. It does not differ from straining. 

For example, when its sp. gr. is 1.25, there An apparatus fitted up for this purpose 

results from it at first a disengagement of is called a filter. The form of this is va- 

azote, while the fibrin becomes covered rious, according to the intention of the ope* 

with fat, and the liquid turns yellow. By rator. A piece of tow, or wool, or cotton, 

digestion of 24 hours, the whole fibrin is stuffed into the pipe of a funnel, will pre- 

attacked, and converted into a pulverulent vent the passage of grosser particles, and 

mass ofa lemon-yellow colour, which seems by that means render the fluid clearer 

to be composed of a mixture of fat and which comes through. Sponge is still more 

fibrin, altered and intimately combined effectual. A strip of linen rag wetted and 

with the malic and nitric or nitrous acids, hung over the side of a vessel containing 

In fact, if we put this mass on a filter, and a fluid, in such a manner as that one end 

wash it copiously with water, it will part of the rag may be immersed in the fluid* 

witl) a portion of its acid, will preserve the and the other end may remain without* 

property of reddening litmus, and will below the surface, will act as a syphon, and 

take an orange hue. On treating it after- carry over the clearer portion. Linen or 

wards with boiling alcohol, we dissolve woollen stuffs may either be fastened over 

the fatty matter; and putting the remain- the mouths of proper vessels, or fixed to 

der in contact with chalk and water, an a frame, like a sieve, for the purpose of 

efflorescence will be occasioned by the filtering. All these are more commonly 

escape of carbonic acid, and malate or ni- used by cooks and apothecaries than fay 

trate of lime will remain in solution. philosophical chemists, who, for the most 

Concentrated acetic acid renders fibrin part, use the paper called cap-paper, made 

soft at ordinary temperatures, and converts up without size. 

it by the aid of heat into a jelly, which is As the filtration of considerable quanti- 
soluble in hot water, with the disengage- ties of fluid could not be effected at once 
ment of a small quantity of azote. This without breaking the filter of paper, it is 
solution is colourless, and possesses little found requisite to use a linen cloth, upon 
taste. Evaporated to dryness, it leaves a which the paper is applied and supported, 
transparent residue, which reddens litmus Precipitates and other pulverulent mat- 
paper, and which cannot be dissolved even ters are collected more speedily by filtra- 
in boiling water, but by the medium of tion than by subsidence. But there are 
more acetic acid Sulphuric, nitric, and many chemists who disclaim the use of 
muriatic acids, precipitate the animal mat- this method, and avail themselves of the 
ter, and form acid combinations. Potash, latter only, which is certainly more accu- 
soda, ammonia, effect likewise the preci- rate, and liable to no objection, where the 
pitation of this matter, provided we do not powders are such as will admit of edulco- 
use too great an excess of alkali; for then ration and drying in the open air. 
the precipitated matter would be redis- Some fluids, as turbid water, may be pu- 
solved. Aqueous potash and soda gradu- rified by filtering through sand. A large 
ally dissolve fibrin in the cold, without oc- earthen funnel, or stone bottle with the 
casioning any perceptible change in its bottom beaten out, may have its neck loose- 
nature; but with beat they decompose it, ly stopped with small stones, over which 
giving biith to a quantity of ammoniacal smaller may be placed, supporting layers of 
gas, and other usual animal products. Fi- gravel increasing in fineness, and lastly co- 
brin does not putrefy speedily when kept vered to the depth of a few inches with 
in water. It shrinks on exposure to a con- fine sand, all thoroughly cleansed by wash- 
siderabie heat, and emits the smell of bum- ing. This apparatus is superior to a filter- 
ing horn. It is composed, according to the ing stone, as it will cleanse water in large 
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ffpaatitiM, and may readily be renewed are two kinds^ common flinty ^slate, and Ly* 

when the passage is obstructed, by taking dian stone. 

out and washing the upper stratum of sand. 1 . Common. Colour ash -gray, with other 

A filter for corrosive liquors may be con- colours, in flamed, striped, and spotted de- 

structed, on the same principles, of broken lineations. It is oflen traversed by quartz 

and pounded glass. veins. Massive, and in lamellar concretions. 

FxRB. See Caloric and Combustion. Internally it is faintly glimmering. Frac- 

* FiRE-DAiif p. See CoMBDSTiOK and ture in the great slaty, in the small splin- 
CAKBuaBTTED Htdroge^.* tcry. Translucent. Hard. Uncommonly 

* Fish-scales are composed of alter- difficultly frangible. Sp gr. 2.63. It occurs 
Bate layers of membrane and phosphate in beds, in clay-slate and gray-wacke; and in 
of lime.* roundish and angular masses iR sandstone. 

*FiXBD Air. Carbonic acid gas.* It is found in different parts of the great 

Fixity. The property by which bodies tract of clay-slate and gray-wacke which 

lesiat the action of heat, so as not to rise extends from St. Abb*s-head to Ponpatrick; 

in vapour. also in the Pentland hills near Edinburgh. 

* Flakx-white. Oxide of bismuth.* 2. Lydian atone. Colour grayish-black, 
Flamb. See Combustion. which passes into velvet-black. It occurs 

* Flesh. The muscles of animals. They massive, and rolled in pieces with glisten- 
consist chiefly of fibrin, with albumen, ge- ing surfaces. Internally it is glimmering. 
latin, extractive, phosphate of soda, phos- Fracture even. Opaque. Less hard than 
phate of ammonia, phosphate and carbo- flint. Difficultly frangible. Sp. g^. 2.6. It 
nate of lime, and sulphate of potash. See occurs very frequently along with common 
Mu8Ci*x.* flinty-slate in beds in clay-slate. It is found 

*FLiirT. Colour generally gray, with near Prague and Carlsbad in Bohemia, in 

occasionally zoned and striped delineations. Saxony, the Hartz, and at the Moorfoot and 

Massive, in rolled pieces, tuberose and per- Pentland hills near Edinburgh. It is some- 

ibrated. It rarely occurs in supposititious, times used as a touchstone for ascertaining 

hollow, pyramidal or prismatic crystals, the purity of gold and silver. See Assay.* 

It occurs often in extraneous shapes, as *Floatstone. A sub-species of the 

echini tes, coralites, madreporites, fungites, indivisible quartz of Mohs. Spongiform 

bekmnites, mytilites, &c.; sometimes in la- quatnz of Jameson. Colour white of vari- 

nellar concretions. Internal lustre glim- ous shades. In porous, massive, and tube- 

nering. Fracture concboidal. Fragments rose forms. Internally it is dull. Fracture 

sharp-edged. Translucent. Harder than coarse earthy. Feebly translucent on tlie 

qoartz. Easily frangible. Sp. gr. 2.59. In- edges. Soft, but its minute particles are 

nisible without addition, but whitens and as hard as quartz. Rather brittle. Easily 

becomes opaque. Its constituents are 98 frangible. Feels meagre and rough, and 

silica, 0.50 lime, 0.25 alumina, 0.25 oxide emits a grating noise, when the finger is 

of iron, 1.0 loss. When two pieces of flint drawn across it. Sp. gr. 0.49. Its consti- 

tre rubbed together in the dark, they phos- tuents are silica 98, carbonate of lime 2. — 

phoresce, and emit a peculiar smell. Vauq. It occurs encrusting flint, or in im- 

It occurs in primitive, transition, secon- bedded masses in a secondary limestone at 

dvy, and alluvial mountains. In the first St. Ouen near Paris. — Jameson.* 

tro, in metalliferous and agate veins. In Flour. The powder of the gramineous 

•econdary countries it is found in pudding- seeds. Its use as food is well known. See 

•tone, limestone, chalk, and amygdaloid. Bread. 

lo-chalk it occurs in g^at abundance in Flowers. A general appellation used 

beds. These seem to have been both formed by the elder chemists, to denote all such 

at the same time. Werner, however, is of bodies as have received a pulverulent form 

opinion, that the tuberose and many other by sublimation. 

ibrros, have been produced by infiltration. Flowers of Vegetables. Dr. Lewis 

In Scotland, it occurs imbedded in secon- in his notes on Neumann's Chemistry, gives 

dary limestone in the island of Mull, and a cursory account of many experiments, 

near Kirkaldy in Fifeshire. In England, it made with a view to ascertain how far the 

abounds in aJUuvial districts in the form of colour of vegetable flowers might prove of 

mvel, or is imbedded in chalk. In Ire- use to the dyer. He found very few capa- 

und it occurs in considerable quantities ble of being applied to valuable purposes, 

in secondary limestone. It is found in most * Fluates. Compounds of the salifia- 

parts of the world. Its principal use is for ble bases with fluoric acid.* 

guo flints, the mechanical operations of Fluidity. The state of bodies when 

which manufacture, are fully detailed by their parts are very readily moveable in all 

firongniart. The best flint for this purpose, directions with respect to each other. See 

is the yellowish-gray. It is an ingredient Caloric 

inpottery, and chemists use it for mortars.* * Fluoborates. Compounds of fluo- 

*FLZNTT-ai*ATB. Of this mineral there boric acid with the salifiable bases.* 
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* Fluos. Octohednl floor of Jameson, occurs generally in cmsts investing BoneJ 

It is divided into three sub-species; com- other mineral. Dull. Earthy. Friable. Its] 

pact fluor, foliated fluor, and eartliy fluor. constituents are the same as the preceding*. 

1. Compact. Colouirs, greenish-g^ay and It occurs in reins along with fluor spar at 
greenish-white. Massive. Dull or 6ebly Beeralstone in Devonshire; in Cumberland 
glimmering. Fracture even. Fragments in Saxony, and Norway.^ 

sharp-edged. Translucent. Harder than * Fluoric Acia. See Acid (F1.1T0- 

calcareous spar, but not so hard as apatite, nxc.)* 

Brittle, and easily frangible. Sp.gr. 3.17. * Flvorivb. The imaginary radical of 

It is found in veins, associated with fluor the above acid.* 

spar, at Stolbergin the Harts. * Fluosilicatss. See Acid (Plvo st- 

2. FoUcued. Colours, white, yellow, green, li ci c).* 

and blue. Green cubes appear with white Flux. A general term made use of to 

angles. Massive, disseminated, and in dis- denote any substance or mixture added to 

tinct concretions. Crystallized in cubes, assist the fusion of minerals. In the large 

perfect or variously truncated and bevelled; vay, limestone and fusible spar are used as 

in the rhomboidal dodecahedron, and the fluxes. The fluxes made use of in assays, 

octohedron, or double four-sided pyramid, or philosophical experiments, consist usu- 

The crystals are generally placed on one allyof alkalis, which render the earthy mix- 

another, and form druses; but are seldom tures fusible, by converting them into glass; 

single. Surface smooth and splendent, or or else glass itself in powder, 

drusy and rough. Internal lustre, specular- Alkaline fluxes are either the crude fhuc, 

splendent, or shining vitreous. Cleavage, the white flux, or the black flux. Crade 

fourfold equiangular, parallel with Uie flux is a mixture of nitre and tartar» which 

S lanes of an octohedron. Fragments octo- is put into the crucible with the mineral 

edral or tetrahedral. Translucent to trans- intended to be fused. The detonation of 

parent. Single refraction. Harder than the nitre with the inflammable matter of 

calcareous spar, but not so hard as apatite, the tartar, is of service in some operations; 

Brittle, and easily frangible. Sp. g^. 3.15. though generally it is attended with incon- 

Before the blow.pipe it generally decrepi- venience on account of the swelling of the 

tates, gradually loses its colour and trans- materials, which may throw them but o:f 

parency, and melts without addition into a the vessel, if proper care be not taken either 

grayish-white glass. When two fragments to throw in only a little of the mixture at a 

are rubbed together, they become lumi- time, or to provide a larg^ vesseL 

nous in the dan:. When gently heated, it White flux is formed by projecting a 

phosphoresces with a blue and g^en light . mixture of equal parts of nitre and tartar, by 

By ignition it loses its phosphorescent pro- moderate portions at a time, into an ignited 

perty. The violet blue variety from Nert- crucible. In the detonation which ensues, 

schinsky, called chlorophane, when placed the nitric acid is decomposed and flies off 

on glowing coals, does not decrepitate, but with the tartaric acid, and the remainder 

soon throws out a gi*een light- Sulphuric consists of the potash in a state of conside- 

acid evolves from pulverized fluor spar, acid rable purity. This has been called fixed 

fumes which corrode glass. Its constitu- nitre. 

ents, by Berzelius, are 72.1 lime, and 27.9 Black flux diflers from the preceding, la 

fluoric acid. It occurs principally in veins the proportion of its ing^dients. In this 

that traverse primitive, transition, and the weight of the tartar is double that of 

sometimes secondary rocks. It has been the nitre; on which account the combustion 

found only in four places in Scotiand, near is incomplete, and a considerable portion 

Monaltree in Aberdeenshire, in gneiss in of the tartaric acid is decomposed by 

Sunderland, in secondary porphyry near the mere heat, and leaves a quantity of 

Gourock in Renfrewshire, and in the island coal behind, on which the black colour de- 

of Papastour, one of the Shetlands. It oc- pends. It is used where metallic ores are 

curs much more abundantly in England, intended to be reduced, and efiects this 

being found in all the galena veins that tra- purpose, by combining with the 0X3rgen of 

verse the coal formation in Cumberland and the oxide. 

Durham; in secondary or floetz limestone The advantage of M . M orveau*s reducing 
in Derbyshire; and it is the most common flux, seems to depend on its containing no 
veinstone in the copper, tin, and lead veins, excess of alkali. It is made of eight parts 
that traverse granite clay-slate, &c. in of pulverized glass, one of calcined borax. 
Cornwall and Devonshire. It is also fre- and half a part of powder of charcoal. Care 
quent on the Continent of Europe. It is must be taken to use a glass which con- 
cut into ornamental forms. It has also been tains no lead. The white glasses contain 
used as a flux for ores; whence its name in general a large proportion, and the green 
^uor. — Jametwi. boUle glasses are not perhaps entirely fmt 

3. Earthy fluor. Colour, grayish-white from it. 

and violet-blue^ sometimes very deep. It Forge Furnace. The forge furnace 
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foasifftft of a liearth, upon Vfiuch afire may trace of potash, oxide of iron 9.75, water 
be made, and urged by the action of a large 24.— Z2aprolA. Bergmann found 24 alumina, 
pair of double bellows, the nozzle of which and only 0.7 oxide of iron. In England it 
18 inserted through a wall or parapet con- occurs in beds, sometimes above, some- 
•tmcted for that purpose. times below, the chalk formation; at Ross- 
Biack-lead pots, or small furnaces of wein in Vpper Saxony, under strata of 
every desired form, may be placed, as oc- greenstone slate; and in different places in 
easions require, upon the hearth; and the Germany it is found immediately under the 
tube of the bellows being inserted into a soil. The best is found in Buckingham- 
bole in the bottom of the furnace, it be- shire and Surry. When good, it has a 
comes easy to urge the heat to almost any greenish-white, or greenish-gray colour, 
degree required. falls into powder in water, appears to melt 

* FoaMATioNS. See Geology.* on the tongue like butter, communicates a 

* FoBMiATES. Compounds of formic milkyhuetowater, and deposites very little 
acid with the salifiable bases.* sand when mixed with boiling water. The 

* FB.KBXING. See Caloaic, and Ck>N- remarkable detersive property on woollen 
CKLATioK.* cloth, depends on the alumina, which 

* Fossii« CoPAii, or Highgate resin. Its should be at least one-fifth of the whole, 
colour is pale muddy yellowish-brown. It but not much more than one-fourth, lest it 
occurs in irregular roundish pieces. Lus- become too tenacious. — Jameswi,* 

tre resinous. Semi-transparent. Brittle. Fulminating and Fulmination. 

Yields easily to the knife. Sp. gr. 1.046. In a variety of chemical combinations, it 

When heated, it gives out a resinous aro- happens, that one or more of the princi- 

natic odour, melts into a limpid fluid, takes pies assume the elastic state with such ra- 

fire at a lighted candle, and bums entirely pidity, that the stroke against the displa- 

avay before the blow-pipe. Insoluble in ced air produces a loud noise. This is call- 

potasli ley. Found in the bed of blue clay ed fulmination, or much more commonly 

at Highgate near London. AikUCt Minerti' detonation. 
tfgy-* Fulminating gold, and fulminating pow- 

Frankincense. See Olibanum. der, are the most common substances of 

F&xNCH Berries. The fruit of the this kind, except gunpowder. Forthelat- 
Bhanmus in/ectoriut, called by the French ter of these, see the article Gunpowdbr.- 
grameg (P*Avignon. They give a pretty g^od The fulminating powder is made by tritu- 
yellow colour, but void of permanency, rating in a warm mortar, three parts by 
When used for dyeing, the cloth is pre- weight of nitre, two of carbonate of pot- 
pared in the same manner as for weld. ash, and one of flowers of sulphur. Its 

Friesland Green. Ammoniaco-mu> effects, when fused in a ladle, and then set 

riate of copper, the same with Brunswick on fire, are very great. The whole of the 

green. Se« Copper. melted Uuid explodes with an intolerable 

Fritt. The materials of glass are first noise, and the ladle is commonly disfi- 

mixed together, and then exposed to cal- gured, as if it had received a strong blow 

cination by a degree of heat not sufficient downwards. 

to melt them. The mass is then caUed If a solution of gold be precipitated by 

fiitl. ammonia, the product will be fulminating 

Fruits of Vegetables. Sap Green gold. Less than a grain of this, held over 

is prepared from the berries of buckthorn, the flame of a candle, explodes with a very 

sad Anno T TO is obtained from the pelli- sharp and loud noise. This precipitate, 

cles of the seeds of an American tree. See separated by filtration, and washed, must 

the words. be dried without heat, as it is liable to ex- 

FvLiGiKous. Vapours which possess plode with no great increase of tempera- 

flie property of smoke; namely, opacity, and ture; and it must not be put into a bottle, 

the disposition to apply themselves to sur- closed with a glass stopple, as the friction 

rounding bodies in the form of a dai'k co- of this would expose the operator to the 

loured powder. same danger. 

* Fullers' Earth. Colour greenish- Fulminating silver may be made by pre- 

wliite, and other shades of green. Massive, cipitating a solution of nitrate of silver by 

Dull. Fracture uneven. Opaque. Shin- lime-water, drying the precipitate by ex- 

ing and resinous in the streak. Very soft, posure to the air for two or three days, and 

Smrtile. Scarcely adheres to the tongue, pouring on it liquid ammonia. When it is 

Feels greasy. Sp. gr. 1.7 to 2.2. It falls thus converted into a black powder, the 

into a powder with water, without the liquid must be poured ofl', and the powder 

crackling noise which accompanies the dis- left to dry in the air. It detonates with 

integration of bole. It melts into a brown the gentlest heat, or even with the slight- 

>pongy scoria before the blow-pipe. Its est friction, so that it must not be removed 

constituents are SH silica, 10 alumina, 1.25 from the vessel in which it is made. If a 

msgnesia, 0.50 lime, 0.10 muriate of soda, drop of water fall upon it, the percussion 
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Win cause it to explode. It was discovered stroke, explode much more loudly if fwe- 

by BerthoUet. viously wrapped up in double paper. 

BrugnatelU made a fulminating silver by * Fulminations of the most violent kind 

powdering a hundred grains of nitrate of require the agency of azote or nitrogen; as 

silver, putting the powder into a beer glass, we see not only in its compounds with the 

and pouring on it, first an ounce of alcohol, oxides of gold, silver, and platina; bat still 

then as much concentrated nitrous acid, more remarkably in its chloride and iodide. 

The mixture grows hot, boils, and an ether Site Nitrogen.* 

is visibly formed, that changes into gas. By Fuming Liquok. The fuming liquors 

degrees the liquor becomes milky and of Boyle and libavius have been long 

opaque,andisfilledwith small white clouds, known. To prepare that of Boyle, which 

When all the gray powder has taken this is a hydroguretted sulphiu^t of ammonia^ 

form, and the liquor has acquired a consis- three parts of lime fallen to powder in the 

tency, distilled water must be added im- air, one of muriate of ammonia, and one of 

mediately to suspend the ebullition, and flowers of sulphur, are to be mixed in a 

prevent the matter from bein^ redissolved, mortar, and distilled with a gentle beat. 

and becoming a mere solution of silver. The yellow liquor, that first comes over. 

The white precipitate is then to be coUec- emits fetid fumes. It is followed by a 

ted on a filter, and dried. The force of deeper coloured fluid, that is not fuming. 

this powder greatly exceeds that of fulroi- The fuming liquor of Libavius is n%ade 

nating mercui'y. It detonates in a tremen- by amalgamating tin with half its weight 

dous manner, on being scarcely touched of mercury, triturating this amalgam with 

with a glass tube, the extremity of which an equal weight of corrosive munate of 

has been dipped in concentrated sulphuric mercury, and distilling by a gentle heat. A 

acid. A single grain, placed on a lighted colourless fluid at first passes over: alter 

coal, makes a deafening report. The same this, a thick vapour is thrown out at one 

thing happens, if it be placed on a bit of single jet with a sort of explosion, which 

paper on an electric pile, and a spark condenses into a transparent liquor, that 

drawn from it. emits copious, white, heavy, acrid fumes 

Fulminating mercury was discovered by on exposure to the air. In a closely stop-. 
Mr. Howard. A hundred grains are to be ped bottle, no fumes from it are percepti- 
dissolved with heat in an ounce and half by ble; but needle-shaped crystals form 
measure of nitric acid. I'he solution, when against the top of the bottle, so as fre- 
cold, is to be poured on two ounce mea- quently to close the apertui-e. 
sures of alcohol, and heat applied till an Cadet's fuming liquor is prepared by 
effervescence is excited. As soon as the distilling equal parts of acetate of potash 
precipitate is thrown down, it must be col- and arsenious acid, and receiving the pro- 
lected on a filter, that the acid may not duct into glass bottles, kept coolby a mix- 
react on it; washed, and dried by* a very ture of ice and salt. The liquor produced, 
gentle heat. It detonates with a very little emits a very dense, heavy, fetid noxious 
heat or friction. vapour, and inflames spontaneously in the 

Three parts of chlorate of potash, and open air. 
one of sulphur, triturated in a metal mor- * Fungates. The saline compounds of 
tar,cause numerous successive detonations, a peculiar acid, which M. Braconnot has 
like the cracks of a whip, the reports of a lately extracted from mushrooms.* 
pistol, or the fire of musketry, according * Fung in. The fleshy part of mush- 
to the rapidity and force of the pressure rooms, deprived by alcohol and water of 
employed. A few grains, struck with a every tiling soluble. It seems to be a mo- 
hammer on an anvil, explode with a noise dification of woody fibre.* 
like that of a musket, and toiTcnts of pur- Furnace. See Laboratory. 
pie light appear round it. Thrown into Fusibility. That property by which 
concentrated sulphuric acid, it takes fire, bodies assume the fluid state, 
and bums with a white flame, but without Some chemists have asserted that fusion 
noise. is simply a solution in caloric; but this opi- 

Six parts of the chlorate, one of sulphur, nion includes too many yet undecided 

and one of charcoal, detonate by tlie same questions, to be hastily adopted, 

means, but moi'e strongly, and with a red- Fusion. The act of fusing. Also the 

der flame. state of a fused body. 

Sugar, gum, or charcoal mixed with the Fustet. The wood of the rhus cotinuB, 

chlorate, and fixed or volatile oils, alcohol, or Venus's sumach, yields, a fine orange 

or ether, made into a paste with it, deto- colour, but not at all durable, 

nate very strongly by the stroke, but not Fusnc, or Yellow Wooo. This 

by trituration. Some of them take fire, wood, the moriM rtnc^o}*»a, is a native of the 

but slowly and by degrees, in the sulphu- West Indies. It affords much yellow co* 

ric acid. louring matter, which is very permanent. 

All these mixtures, that detonate by the The yellow given by fustic without any 
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a^rdant is diril, and boownish^ but etonda », tbtt the jieHow of fustie mermes mom 

weil. The mordanU employed with weld to orange than that of weld; and, as it 

aet OB it in a similar manner, and by their abounds more in oolouving BHitter, a leas 

means the colour is rendered more bright quantity will suffice, 
sad fixed. The difference between them 
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•ri ABBROXIT. Scapolite .• which arises in distillation both with water 

" * Gadolinitx. Prismatic gado- and spirit, and g^yes a strong impregnation 

lioite.— «MoA«. to both: from a pound of galbanum are 

Its colours are velvet-black, and black of obtained, by distillation with water, six, 

various shades. Massive and dissemina- drachms of actual oil, besides what is re- 

tcd. Rarely crystallized. Its primitive tjuned by the water. In this respest gal- 

i^uTt seems to be an oblique four-sided banum agrees with asafoetida, and diners 

prism, in which the obtuse angle is nearly from aromoniacum. 
110^ This prism sometimes occurs with Galena. The black ore of lead, 
fix lateral planes. Lustre resinous inclin- Gall of Animals. See Bilb« 
ing to vitreous. Fracture conchoidaL Gall-stones. Calculous concretions 

Very faintly translucent on the thinnest are not unfrequently formed in the gall 

edges, and then it appears blackish-green, bladder, and sometimes occasion great 

H&rder than feldspar, but softer than pain in their passage through the ducts 

Quartz. Streak greenish-gray. Brittle; dif- into the duodenum, before they are evacu- 

cultly frangible. When pure it does not ated. Of these stones there are four dif- 

iffect the magnet. Sp. gr. 4.0 to 4.2. It in- ferent kinds. 

tumesces very much before the blow-pipe, 1. The first has a white colour, and when 

nd at leng^ melts into an imperfect slag, broken, presents crystalline plates, or strix, 

vhich is magnetical. It loses its colour in brilliant and white like mica, and having a 

nitric acid, and gelatinizes. Its constitu- soft greasy feel. Sometimes its colour is 

enti are 25.8 silica, 45 yttria, 16.69 oxide yellow or greenish; and it has constantly a 

of cerium, 10.26 oxide of iron, 0.60 vola- nucleus of inspissated bile. Its sp. gravity 

tile matter. — SerzeHua. It occurs along is inferior to that of water: Gren found 

vith yttrotantalite at Ytterby in Sweden, in the specific gravity of one, 0.803. When 

^^ of a coarse granular red feldspar, exposed to a heat considerably greater thsixk 

vhich are situated in mica slate; at Finbo, that of boiling water, this crystallized cal- 

oear Fahlun also in Sweden, in a coarse cuius softens and melts, and crystallizes 

{nnular granite, along with pyrophysalite again when the temperature is lowered. It 

md tin-stone. — Jameaon,* is altogether insoluble in water; but hot 

* Gahnitx. Automalite or octohedral alcohol dissolves it with facility. Alcohol, 

ttmndum.* of the temperature of 167°, dissolves one- 

*GALLiTizirxTK. RutUe. An ore of twentieth of its weight of this substance; 

titaiuum.* but alcohol, at the temperature of 60^, 

Galbanum exudes from the bubongdl' scarcely dissolves any of it. As the alco* 

^'Mtm. This juice comes over in masses, hoi cools, the matter is deposited in bril- 

eomposed of white, yellowish, brownish- liant plates, resembling talc or boracic 

ydbw, and brown tears, unctuous to the acid. It is soluble in oil of turpentine. 

*o«chf softening betwixt the fingers; of a When melted, it has the appearance of oil, 

^Iteriah, somewhat acrid, disagreeable 4nd exhales the smell of melted wax; when 

*Wei and a very strong smell; generally suddenly heated, it evaporates altogether 

^& of bits of stalks, leaves, seeds and in a thick smoke. It is soluble in pure al- 

^^ foreign matters. kalis, and the solution has all the proper- 

Galbanum contains more of a resinous ties of soap. Nitric acid also dissolves it; 

thm gummy matter: one pound yields with but it is precipitated unaltered by water. 

dcohol upward of nine ounces and a half This matter, which is evidently the same 

Cretinous extract; but the gummy extract with the crystals Cadet obtained from bile, 

«^tiiaed by water from the same quantity, and which he considered as analogdus to 

MBounts only to about three ounces. The sugar of milk, has a strong resemblance to 

» 'ttinii hard, brittle, insipid, and inodo- spermaceti. Like that substance, it is of 

"ous: the gummy extract has somewhat of an oily nature, and inflammable; but it dif- 

^MAueoasreliA, but could not be distin- fers from it in a variety of particulars. 

pushed to be a preparation of galbanum. Since it is contained in bile, it is not diffi- 

5* whole smell, flavour, and specific Uste cult to see how it may crystallize in the 

^^ juice, reside in an essential oil, gall-bladder if it happen to be more abun* 

Voull. • 9 
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dftnt than uraal; and the consequence nnift eomisted of ahout 0.9 tanniny and 0.1 sal- 
be a j^Utone of this species. Fourcroy He acid, united to a portion of ertractiw 
found a quantity of the same substance in matter. One hundred grains of the sohd 
the dried human lirer. He called it Adi- matter left, by incineration, nearly 4|, 
pocere. which were chiefly calcareous matter, mix- 

2. The second species of biliary calcu-. ed irith a small portion of fixed alkali, 
lus is of a round or polygonal shape, often From 500 grains of Aleppo galls. Sir H. 
of a gray colour externally, and brown Davy obtained, by infusion aa above, 185 
iHthin. It is formed of concentric layers grains of solid matter, which on analysU 
of a matter which seems to be inspissated appeared to consist of tannin 130; muct- 
bile; and there is usually a nucleus of the lage, and matter rendered insoluble by 
white crystalline matter at the centre. For evaporation, 12; gallic acid, with a little ex- 
the most part, there are many of this spe- tractive matter, 31; remwnder, calcareous 
cies of calculus in the gall-bladder tof^- earth and saline matter, 13. 

ther: indeed it is frequently filled with The use of galls in dyeing is very exteo- 

them. The calculi belonnng to this spe- sive, and they are one of the principal in- 

cies are often light and frislle, and of a gredients in making ink. Powdered galls 

brownish-red colour. The gaU-stones of made into an ointment with hog's lard are 

oxen used by painters belong to this spe- a very efficacious application in piles, 

cies. These aro also adipocere. They are sometimes given internally as an 

3. The third species of calculi are most astringent; and in the intermittents, where 
numerous of all. Their colour is often the bark has failed. The tubercles, or 
deep brown or green; and when broken, a knots, on the roots of young oaks, aro sat4 
number of crystals of the substance re- to possess the same properties as the not- 
sembling spermaceti- are observable, mixed galls, and to be produced in a similar man^ 
with inspissated bile. The calculi belon||^- ner. 

ing to these three species aro soluble m For their acid, see Acxb (Gallic). 
alkalis, in soap ley, in alcohol, and in oils. * Gal v a wish. The following article 

4. Conceraing the fourth species of gall- is chiefly extracted from a paper, which 
stone, very little is known with accuracy, was read by me at the Glasgow literary 
Dr. Saunders tells us, that he has met with Society, December 10, 1816, and published 
some eall-stones insoluble both in alcohol in the Journal of Science and the Arts, of 
and oil of turpentine, some of which do the following January. 1 have now sab- 
not flame, but become red, and consume joined a few further observations, on the 
to ashes like charcoal. Haller quotes se- application of voltaic electricity to the re- 
veral examples of similar calculi. Gall- suscitation of the suspended functions of 
stones often occur in the inferior animals, life. 

particularly in cows and hogs; but the hi- Convulsions accidently observed in the 
fiary concrotions of these animals have not limbs of dead frogs, originall;|r suggested 
hitherto been examined wiih much atten- to Oalvani, the study of certain phenome- 
tion. . na, which from him have been styled Gal- 
Soaps have been proposed as solvents vanic. He ascribed these movements to 
for these calculi. The academy of Dijon an electrical fluid or power, innate in the 
has published tiie success of a mixturo of living frame, or capable of hein^ evolved 
essence of turpentine and ether. by it, which he denominated animal elec- 
Galls. These aro tiie protuberances tricity. The Torpedo^ Gffmnotut, and Sibt- 
produced by the puncturo of an insect on rua Electrietu, fish endowed with a true 
plants and trees of different kinds. Some electrical apparatus, ready to be called in- 
of them are hard, and termed nut-galls; to action by an eflbrt of their will, were 
others aro soft and spongy, and called her- proviously known to the naturalist, and 
ry-galls, or apple-galls. The best aro the furnished plausible analogies to the phi* 
nut-galls of the oak, and those brought from losopher of Bologna. Volta, to whom this 
Aleppo are preferred. These aro not science is indebted for the most brilliant 
smooth on the surface, but tuberoular, discoveries on its principles, as well as for 
small, and heavy; and should have a bluish its marvellous apparatus, justiy called by 
or blackish tmge. his name, advanced powerful arguments 
Deyeux investigated the properties of against the hypothesis of Galvani. He as- 
galls with considerable caro; and moro late- cribed the muscular commotions, and other 
ly Sir H. Davy has examined the same sub- phenomena, to the excitation of common 
ject. The strongest infusion Sir H. Davy electricity, by arrangements proviously un« 
could obtain at S6* F. by repeated infusion thought of by the scientific world; merely 
of distilled water, on the best Aleppo galls, by the mutuid contact of dissimilar bodies, 
broken into small pieces, was of the spe- metals, charcoal, and animal matter, ap- 
cific gravity of 1.068. Four hundred grains plied either to each other, or conjoined 
of this infusion, evaporated at a heat be- with certain fluids. And at the present 
low 200*, left 53 of solid matter, which day, perhaps the only facts which seem 
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difficult to leconcile with the beAutiful ton with those which can be excited hy 

theory of electro-motion, invented by the passing the influence along the principal 

PaYian professor, are some experiments nerve of the muscle. Inattention to this 

«f Aktiniy the nephew of the original dis- important distinction, I conceive to be the 

oavierer. principal source of the slender effects hi- 

In these experiments, neither metals nor therto produced in such experiments on 
charcoal were employed. Very powerful the heart, and other muscles, independent 
mntcular contractions seem to have been pf the will. It ought also to be observed, 
exdted in some of the experiments, by that too little distinction has been made 
bringinip a part of a warm-blooded, and of between the positive and negative poles of 
a cmd-blooded animal, into contact with the battery; though there are good reasons 
each other; as the nerve and muscle of a for supposing, that their powers on muscu- 
lirog, with the bloody flesh of the neck of a lar contraction are by no means the same. 
newly decapitated ox. In other experi- According to Ritter, the electricity of 
meofts, the nerves and muscles of the same the positive pole augfments, while the 
animal seem to have operated Galvanic ex- negative diminishes the actions of life. 
otatioB; and again, the nerve of one animal Tumefaction of parts is produced by the 
acted with the muscle of another. He de- former; depression by the latter. The pulse 
daces from his experiments, an inference of the hand, he says, held a few minutes 
in finroor of his uncle's hjrpothesis, that a in contact with the positive pole, is strength- 
proper aniaud electricity is inherent in the ened; that of the one in contact with the 
body, vrtiich does not require the assis- negative is enfeebled; the former is accom- 
taace oiany external agent, for its develope- panied with a sense of heat, the latter with 
ment. Sftiould we admit the reality of a feeling of coldness. Objects appear to a 
these results, we may perhaps venture to positively electrified eye, larger, brighter, 
refer them to a principle analogous to Sir and red; while to one negatively electrifi- 
H-Dain^spile, or voltaic circuit of two dis- ed, they seem smaller, less distinct, and 
ftmilsr fiquids and charcoal. This part of bluish,— colours indicating opposite ex- 
the subject is however involved in deep tremities of the prismatic spectrum. The 
obscurity. acid and alkaline tastes, when the tongue 

Many experiments have been performed, is acted on in succession by the two elec- 
hi this country and abroad, on the bodies tricities, are well known, and have been 
•f criminals, soon, after their execution, ingeniously accounted for by Sir H. Davy, 
Vassali, Julio, and Rossi made an ample in his admirable Bakerian Lectures. The 
set, on aeverid bodies decapitated at Tu- smell of oxymuriatic acid, and of ammonia, 
fin. They paid particular attention to the are said by Ritter, to be the opposite odours, 
dTect of galvanic electricity on tiie heart, excited by the two opposite poles; as a full 
snd oUier involuntary muscles: a subject body of sound and a sharp tone are the 
cf muc^ previous controversy. Volta as- corresponding effects on the ears. These 
scried, that these muscles are not at all experiments require verification. 
sensible to this electric power. Fowler Consonant in some respects, though not 
maintained, that they were affected; but in all, with these statements, are the doc- 
irith difliculty and in a slight degree. This trines taught by a London practitioner, ex- 
0|nnion was confirmed by Vassali; who fur- perienced in the administration of medical 
ther showed, that the muscles of the sto- electricity. He affirms, that the influence 
macb, and intestines, might thus also be of the electrical fluid of our common ma- 
excited. Aldini, on the contrary, declared, chines, in the cure of disease, may be re- 
that be could not affect the heart, by his ferred to three distinct heads; first, tiie 
most powerful galvanic arrangements. form of racUit when projected from a point 

Most of the above experiments were positively electrified; secondly, that of a 

however made, either witiiout a voltaic star, or the negative fire, concentred on a 

batteiy, or with piles, feeble in compari- brass ball; thirdly, the Leyden explosion. 

SOB with those now employed. Those in- To each of these forms he assigns a speci- 

deed performed on the body of a criminal, fie action. The first acU as a sedative, al- 

st Newgate, in which the limbs were vio- laying morbid activity; the second as a 

lently agitated: the ejres opened and shut; stimulant; and the last has a deobstruent 

tbe mouth and laws worked about, and operation, in dispersing chronic tumours. 

the whxAe face thrown into frightful con- An ample narrative of cases is given in 

volsions, were made by Aldini, with I be- confirmation of these general propositions, 

lieve, a considerable series of voltaic plates. My own experience leads me to suppose, 

A circumstance of the first moment, in that the negative pole of a voltaic battery, 

ny opinion, has been too much overlooked gives more poignant sensations than the 

in experimenU of this kind,— that a mus- positive. 

cnlar mass through which the galvanic en- But, unquestionably, the most precise 

ergy is <&>ectly transmitted, exlulnts very and interesting researches on the relation 

weak centractilc movements, ia compari- between voltaic electricity and tke pheno- 
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mena of life, are tluwe contained in Dr. in pri^te practice, and etf^teen in &e 

Wilson Philip's Dissertations in the Philo- Worcester Infirmary. The power eynploy^ 

•ophical Transactions, as.well as in his £z* ed varied from ten to twenty-iive pairs, 

perimental Inquiry into the Laws of the The general inferences deduced by him 

Vital Functions, more recently published, from his multiplied experiments, aK, that 

In his earlier researches, he endeavoured voltaic electricity is capable of effecting 

to prove, that the circulation of the blood, the formation of the secreted fiuids when 

-and the action of the involuntary muscles, applied to the blood, in the tame way in 

were independent of the nervous influence, which the nervous influence is applied to 

In a late paper, read in January 1816, he it; and tliat it is capable of occasionii^ an 

showed the immediate dependence of the evolution of caloric from arterial bfead* 

secretory functions on the nervous infio- When the lungs are deprived of the ner« 

ence. vous influence, by which their fnnc^on is 

The eighth pair of nerves distributed to impeded, and even destroyed, when di- 

the stomach, and subservient to digestion^ gestion is interrupted, by withdrawing tbis 

were divided by incisions in the necks of influence from the stomach, these two vitsi 

several living rabbits. After tlie operation, functions ai-e renewed by exposing them 

the parsley which they ate remained with- to tlie influence of a galvanic trosgh* 

out alteration in their stomachs; and the ** Hence," says he, " galvanism seeias ca* 

animals, after evincing much difficulty of pable of performing all the functioM of 

breathing, seemed to die of suffocation, the nervous influence in the antnal eco- 

But wlien in other rabbits, similarly treat- nomy; but obviously it cannot eseite the 

ed, the galvanic power was transmitted functionsof animal life, unless when acting 

along the nerve, below its section, to* a on parts endowed with the living principie." 

disc of silver, placed closely in contact These results of Dr. Philip have bees fc* 

with the skin of the animal, opposite to its cently confirmed by Dr. Clarke Abel, of 

stomach, no difficulty of breathing occur- Brighton, who employed, in one of the repe* 

red. The voltaic action being kept up for titions of the experiments, a comparatively 

twenty-six hours, the rabbits were then weak, and in the other a considerable pow* 

killed, and the parsley was found in as er of galvanism. In the former, althouf^ 

perfectly digested a state, as that in healthy the galvanism was not of sufficient "power 

rabbits fed at the same time; and their sto- to occasion evident digestion of the food, 

machs evolved the smell peculiar to that yet the efforts to vomit, and the difficuhy 

of a 'rabbit during digestion. These ex- of breathing, constant effects of dividing 

periments were several times repeated the eighth pair of nerves, were fw^vcnted 

with similar results. by it. These symptoms recurred when it 

Hence it appears that the galvanic energy was discontinued, and vanislied on its rc- 
is capable of supplying the place of the application. " The respiration of the ani- 
nervous influence, so that while under it, mal,** he observes, " cositinued quite fros 
the stomach, otherwise inactive, digests during the experiment, except when dis 
food as usual. I am not, however, willing disengagement of the nerves from the tin- 
to adopt the conclusion drawn by its inge- foil, rendered a short suspension of the 
nious author, that the " identity of galvanic galvanism necessarv during their readjust* 
electricity and nervous influence is esta- ment" "The non-gal vani zed rabbit, hreatb- 
blished by these experiments.'* They clear- ed with diflSculty, wlieexed audibly, snd 
ly show a remarkable analogy between these made frequent attempts to vomit." In the 
two powers, since the one may serve as a latter experiment, in which tlie grettef 
substitute for the other. It might possibly power of galvanism was employed, di- 
be urged by the anatomist, that, as the sto- gestion went on as in Dr. Philips' experi- 
mach is supplied by twigs of other nerves, ment8.*^/otir. Sc. ix. 
which communicate under the place of Dr. M.<^alloi8, an eminent French pbysiolo- 
Philips' section of the par vagum^ the gal- gist, had endeavoured to prove, that the 
vanic fluid may operate merely as a pow- motion of the heart depends entirely up«« 
ertul stimulus, exciting tliose slender twigs the spinal marrow, and immediately ceases 
to perform such an increase of action, as when the spinal marrow is removed or de- 
may compensate for the want of the piin- stroyed. Dr. Philip appears to have re- 
cipal nerve. The above experiments were fated this notion, by the following experi- 
repeated on dogs, with like results; the ments. Rabbits were rendered insensible 
battery never being so strong as to occa- by a blow on the occiput; the spinal mar- 
Bion painful shocks. row and brain wei-e then removed, and the 

The removal of dyspnoea as stated above, respiration kept up by aitificial means: the 

led him to try galvanism as a remedy in motion of the heart, and the circulatios» 

asthma. By transmitting its influence from were carried on as usual. Vih&a spirit 0^ 

the nape of the neck to the pit of the sto- wine, or opium, was applied to the spin** 

mach, he gave decided relief in every one marrow or brain, the rate of the cw«trf»- 

«f twenty-two cases, ^f wfaiek four weve tiro wm aceelented. 
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These f^nefil f»liysiological vie%rs will M^MdiniffDuael«,froa three to four indief 
serve, I liope, as no inappropriate intro- above the clavicle; the cutaneous incinon 
dnction to ^e detail of the gaWanic phe- having been made by the aide of the ster> 
Boraena, exhibited here on the 4itfa of No- no-cleido-maatoideus. Since this nerre is 
▼ember, in the body of the murderer Clydea- distributed to the diaphragm, and since it 
dale; and they may probably guide us to communicates to the heart through the 
some valiial>ie practical inferences. eighth pair, it was expected, by trahsmit- 

Tbe subject of these experiments was a ting the galvanic power along it, that the 
■iddle-sized, athletic, and extremely m«s- respiratory process would be renewed. Ac* 
eidar man, about thu*ty years of age. He cordingly, a small incision having been 
wu suspended from the gallows nearly an made under the cartilage of the seventii 
hsar, and made no conrulsive struggle after rib, the point of the one insulating rod was 
lie dropped; while a thief, executed along brought into contact with the great head 
vitb him, was violently agitated for a con- of the diaphragm, while the other point 
■derable time. He was brought to the was applied to the phrenic nerve in the 
amtoraieal theatre of our university in neck. This muscle, the midn ag^nt of res- 
■bout ten minutes after he was out doiim. piration, was instantly contracted, but with 
His face had a perfectly natural aspect, less force than was expected. Satisfied^ 
being neither livid nor tumeliedt and there from ample experience on the living body^ 
us BO dislocatson of his neck. that more powerful effects can be produced 

Or. JEefifray, the distinguished professor in galvanic excitation, by leaving the ex- 
flf anatomy, having oe &e preceding day treme communicating rods in close contact 
n^ested nae to perfbm the galvanic ex- with the parts to be operated on, while the 
pewnents, I sent to his theatre with this electric chain or circuit is completed, by 
Tiev, next morning, ray fmttor voltaic bat- running the end of the wires along the top 
tery, consisting of 270 pairs of four inch of the plates in the last trough of either 
pUies, with wires of eommUDioation, and pole, the other wire being steadily im- 
pointed metattte rods with insulating han- aersed in the last cell of the opposite pole^ 
dies, for tbe moi«e commodious application I had immediate recourse to this method, 
ofthe electric power. About five minutes The success of it was truly Ivonderful. 
before the police officers arrived with the Full, nay, laborious breathing, instantly 
body,-Ae battery was charged with a di- commenced. The chest heaved, and fell; 
late nitro-sulphuric acid, which speedily the belly was protruded, and ag^n col- 
bfouf^ht it inU> a state of intense action, lapsed, with the relaxing and retiring dia^ 
The dissections were skilfully executed f^rs^m. This process was continued, with.- 
hf Mr. Marshall, under ihc superinten- out interruption, as long as I continued the 
dimce of the professor. electric di8chsu*ges. 

Exp. l. A large incision was made into In the judgment of many scientific gen- 
At nape of the neck, close below the occi- tlemen who witnessed the scene, this res- 
pit. The posterior half of the atlat ver- piratory experiment was perhaps the most 
te^ was then remoa^ed by bone forceps, atriking ever made with a philosophical 
vbea the spinal marrow was brought Into apparatus. Let it also be remembered, that 
^w. A profuse flow of liquid blood gush- for full half an hour before this period, the 
cd fifom the wound, inundating the floor, body had been well nigh drained of its 
A ofNisideFable incision was at the same blood, and the spinal marrow severely la- 
time made in the left hip, through the cerated. No pulsation could be perceived 
peat gluteal muscle, so as to bring the meanwhile at the heart or wrist; but it may 
Kiatic nerve into si^r and a small cut be supposed, that but for the evacuation 
vas made in the heel. From neither of of the blood, — ^the essential stimulus of 
these did any blood flow. The pointed that organ,— this phenomenon might also 
rod connected with one end of the battery, have occurred. 

*M now placed in contact with the spinal Exp. 3. The supra-orbital nerve was laid 
Barrow, while the other rod was applied bare in the forehead, as it issues dirough 
to the seiatic nerve. Every muscle of the the supra-ciliary foramen, in the eyebrow: 
body was immediate^ agitated with con- the one conducting rod being applied to 
vu!sive movements, resembling a violent it, and the other to the heel, mostextraor- 
sbnddering from cold. The left side was dinary grimaces were exhibited every time 
SKMt powerfully convulsed at each renewal that the electric discharges were made, by 
of the electric contact. On moving the se- runtiing the wire in my hand along the 
esnd rod from the hip to the heel, the knee edges of tlic last trough, from the 220th 
being previously bent, the leg was thrown to the 270th pair of plates; thus fifty shocks, 
sot with such violence, as nearly to over- each greater than the preceding one, were 
tam one of the assistants, who in vain at- given in two seconds: every muscle in his 
tempted to prevent its extension. countenance was simultaneously tbrowii 

Exp. 2. The left phrenic neiwe was now into foarfid action; rage, horror, despairs 
laid bare at the outer edge of the Btertw anguish, and ghastly smiles, united their 
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Itdeoofl expression in the murderer's face, tbat substitute lor nerrous influence, sr 

eurpassin? far the wildest representations that power which may perchance awakn 

of a Pttseli or a Kean. At this period se- its dormant faculties. Then, indeed, fair 

▼eral of the spectators were forced to leave hopes may be formed of deiiTing eztensm 

the apartment from terror or sickness, and benefit from galvanism; and of raising this 

one gentleman fainted. wonderful agent to its expected rank, 

Exp. 4. The last galvanic experiment among the mmisters of health and lif^ ts 

consisted in transmitting the electric power man. 

from the spinal marrow to the ulnar nerve, I would, however, beg leave to snggeil 

as it passes by the internal condyle at the another nervous channel, which I coQceifs 

elbow; the fingers now moved nimbly, like to be a still readier and more powerful one, 

those of a violin performer; an assistant, to the action of the heart and lungs, than 

who tried to close the fist, found the hand the phrenic nerve. If a longitudinal inci- 

to open forcibly, in spite of his efforts, sion be made, as is frequently done for 

When the one rod was applied to a slight aneurism, through the integtiments of the 

incision in the tip of the fore-finger, the neck at the outer edge of the 9tem»4aiuh 

fist being previously clenched, that finger tmdeua muscle, about half-way between the 

extended instantly; and from the convul- clavicle and angle of the lower jaw; then on 

eive agitation of the arm, he seemed to turning over the edge of this muscle, ve 

point to the different spectators, some of bring into view the throbbing carotid, on 

whom thought he had come to life. the outside of which, the par vagum, and 

About an hour was spent in these ope- great sympathetic nerve^ lie together in 

rations. one sheath. Here, therefore, tibey may 

In deliberating on the above galvanic both be directly touched and pressed by a 

phenomena, we are almost willing to ima- blunt metallic conductor. These nerves 

gine, that if, without cutting into and communicate directly, or indirectiy, with 

wounding the spinal marrow and blood- the phrenic; and the superficial nerve of 

vessels in the neck, the pulmonary organs the heart is sent off from the sympathetic. 

had been set a-plaving at first, (as 1 pro- Should, however, tiie phrenic nerve be 

posed), by electrifying the phrenic nerve, taken, that of tiie left side is the prefera- 

( which may be done without any dange- ble of the two. From theposition of the 

rous incision), there is a probability that heart, the left phrenic difiers a little in. 

fife mig^t have been restored. This event, its course from the right. It passes over 

however little desirable with a murderer, the perieardium, covering the apea of the 

and perhaps contrary to law, would yet heart. 

have been pardonable in one instance, as liVhile the point of one metallic oondoe- 

it would have been highly honourable and tor is applied to the nervous cords above 

useful to science. From the accurate ex- described, the other knob ought to befim- 

periments of Dr. Philip, it appears, that ly pressed against the side of the person, 

the action of the diaphragm and lungs is immediately under the cartilage of the se- 

indispensable towards restoring the sus- venth rib. The skin should be moistened 

pended action of the heart and great ves- with a solution of common salt, or what is 

sels, subservient to the circulation of the better, a hot saturated solution of nl 

blood. ammoniac, by which means, the electric 

It is known, that cases of death-like le- energy will be more efifectually conveyed 

thargy, or suspended animation, from dis- through the cuticle, so as to complete the 

ease and accidents, have occurred, where volUuc chain. 

life has returned, after longer interruption To lay bare the nerves above described, 

of its functions, than in the subject of the requires, as 1 have stated, no formidable 

preceding experiments. It is probable, incision, nor does it demand more anato* 

when apparent death supervenes from suf- mical skill, or surgical dexterity, than every 

focation with noxious g^es, &c. and when practitioner of the healing art ought to pos- 

there is no organic Ixsion, that a judicious- sess. We should always bear in mind, that 

ly directed galvanic experiment will, if any the subject of experiment is at least insen- 

thing will, restore the activity of the vital si ble to piun; and tbat life is at stake, pci^ 

functions. The plans of administering vol- haps irrecoverably gone. And assuredly* n 

taic electricity hitherto pursued in such we place the risk and difficulty of the ope- 

cases, are,in my humble apprehension, very rations, in competition with the blessin0» 

defective. No advantage, we perceive, is and glory consequent on success, they ^ 

fikely to accrue from passing electric dis- weigh as nothing, with the intelligent s«d 

charges across the chest, directly through humane. It is possible, indeed, tiiat two 

the heart and lungps. On the principles so small brass knobs, covered with cloth ino*^' 

well developed by Dr. Philip, and now il- tened with solution of sal ammoniac, prej- 

lustrated on Clydesdale's bodv, we should sed above and below, on the pla^ ^ ^ 

traiMmit along the channel of the nerves^ nerve, and the diaphragmatic region insy 
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mffiee, without any surgical operation: II in the following way* with an as^tant ope* 

may first be tried. rator: Let that person seize in the moisC 

Inunersion of the bod]^ in cold water ac- fingers of his left hand, the spine and ner- 
celerates greatly the extinction of life aris- vous cords of the prepared frog; and in 
ii||^ from suffocation; and hence less hopes those of the right hand, a silver rod; and 
need be entertained, of recovering drown- let the other person lay hold of one of the 
cd persons after a considerable interval, limbs with his right hand, while he holds 
than when the vital heat has been suffered a zinc rod in the moist fingers of the left. 
to continue with little abatement. None of On making the metallic contact, feeble con- 
the ordinary practices judiciously enjoined vulsive twitchings will be perceived, as be- 
by the Humane Society, should ever on fore. Holding still the frog as above, let 
snch occasions be neglected. For it is them merely exchange the pieces of metal. 
mreJy culpable to spare any pains which On renewing the contacts now, lively move- 
say contribute, in the slightest de^e, to ments will take place, which become very 
lecal the fleeting breath of man to its che- conspicuous, if one limb be held nearly ho- 
ffbhed mansion. rizontal, while the other hangs freely down. 

My attention has been again particularly At each touch of the voltaic pair, the 

directed to this interesting subject,by a very drooping limb will start up, and strike the 

flattering.letter which I lately received, from hand of the experimenter. 

the learned secretary of the Royal Humane It is evident, therefore, that for the pur- 

Sodety. poses of resuscitating dormant irritability 

In the preceding account, I had acciden- of nerves, or contractility of their subordi- 

tally omitted to state a very essential cir- nate muscles, the positive pole must be ap- 

dunstance relative to the electrization of plied to the former, and the negative to the 

Clfdesdale. The paper indeed was very latter. I need scarcely suggest, that to 

lapidly written, at the busiest period of my make the above experiments analogous to 

pi^Uc prelections, to be presented to the the condition of a warm-blooded animal, 

society, as a substitute for the essay of an apparently dead, the frog must have its 

absent fnend, and was sent off to London, excessive voltaic sensibility considerably 

the mcwmng after it was read. blunted, and brought near the standard of 

The positive pole or wire connected with the latter, before beg^ning the experi- 

tbesiDcendof the battery, was that which ments. Otherwise, Uiat animal electro- 

I applied to the nerve; and the negative, or scope, incomparably more delicate than the 

that connected with the copper end, was gold leaf condenser, will give very decided 

that which I applied to the muscles. This convulsions with eiUier pole, 

is a matter of primary importance, as the At the conclusion of the article CtUoricg 

ibllowiBip experiments will prove. I have taken the liberty of suggesting some 

Prepare the posterior limbs of a frog, for simple and ready methods of supplying 

mhaic electrization, leaving the crural warmth to the body of a drowned person.* 

acrves connected, as usual, to a detached f Galvanic Deflacrator. I, have 

portion of the spine. When the excitabi- given this name to a galvanic apparatus, 

lity has become nearly exhausted, plunge which I contrived last autumn, (1820), and 

the limbs into the water of one wine glass, of which a plate is annexed at the end of 

Mid the crural nerves with their pendent this work. It differs from other galvanic 

portionof spine, into that of the other. The batteries, 1st, In consisting of concentric 

edges of the two glasses, shoidd be almost coils, instead of flat plates; and in being so 

in contact. Then taking a rod of zinc in constructed, as to permit of a*simultaneous 

one hand, and a rod of silver (or a silver immersion of the whole series at the same 

te»4poon} in the other, plunge the former instant. 2dly, Under one of its forms, in 

into the water of the limbs' glass, and the not havine the pairs of plates insulated, 

latter into that of the nerves' glass, without but placed in two troughs, each containing 

touching the frog itself, and gently strike forty. In consequence of the simultaneous 

the dry parts oftne bright meUls together, action, the effects of this deflagrator far 

JBeeUe convulsive movements, or mere exceeded those of voltaic piles or troughs, 

twitching of the fibres, will be perceived of equal number and extent of surmce. 

at erery contact. Reverse now the posi- The light, given out by the combustion of 

tion of the metallic rods; that is, plunge iron wire and charcoal, was so intense as to 

the sine into the nerves' glass, and the sil- afllect the eyes of spectators painfully at 

ver into the other. On renewing the con- fifty feet distance. 

tact of the dry surfaces of the metal now. In its uninsulated form, it produced, 

yery lively convulsions will take place; and with fresh water, a sensation in the back of 

if the limbs are skilfully disposed in a nar- the hand, almost intolerable. For further 

lowish conical glass, they will probably particulars, I refer to Silliman's Journal for 

spring out to some distance. This inter- February, 182l.t 

cstiog experiment may be agreeably varied G a mb o g e is a concrete vegetable juice, 
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the produce oftwo trees, both called by the in^^ on ipleiideDt. Fntcture eoncboMiL 

Indiant cancapulli (g^ambog^a gutta Lin.), Sometimes it occurs in lamellar distiiiek 

And is partly of a g^mmy and partly of a concretions. Transparent' or transhicent 

resinous nature. It is brought to us either Refracts sin]^le. Scratches quartz, but not 

in form of orbicular masses, or of cylindri- topaz. Brittle. Rather difficultly frtngi- 

cal rolls of various sizes; and is of a dense, ble. Sp. gr. 4.0 to 4.2. Its coostituenti 

compact and firm texture, and of a beauti- are, silica 39.66, alumina 19.66, black oxide 

ful yellow. It is chiefly brought to us from of iron 39.68, oxide of mang^ese 1.80.— 

Cambaja, in the East Indies, called also BerxeUiu. Before the blow-pipe it iiuei 

Cambodja, and Cambogia; and hence it has into a black enamel, or scoria. It ocean 

obtained its name of cambadium, cambo- imbedded in primitiTe rocks, and primitin 

gium, gambogium. metalliferous beds. It is found in variooi 

It is a very rough and strong purge; it northern counties in Scotland; in Norway, 

operates both by vomit and stool, and both LApland, Sweden, Saxony, France, &c. It 

ways with much violence, almost in the in- is cut for ring-stones. Coarse garnets are 

ttant in which it is swallowed, but yet, as used as emery for polishing metab. The 

it is said, without griping. The dose is following vitreous composition imitates the 

from two to four grains as a cathartics from garnet very closely: 

four to eight grains prove emetic and pur- Furest white glas«, 2 ounces 

g^tive. The roughness of its operation is Glass of antimony, 1 ounce 

diminished by giving it in a liquid form Powder of Cassius, 1 g^ain 

sufficiently diluted. Manganese, 1 gfrai n Ja m nm . 

This gum^resin is soluble both in water The garnets of Pegu are moat higkfyva- 

and in alcohol. Alkaline solutions possess Ined. 

a deep red colour, and pass the filter. Dr. Commfm ^ant«f.— Brown and green ife 

Lewis informs us, that it gives a beautiful its most common colours. Massife, hat 

and durable citron-yellow stain to marble, never in grains or angular pieces. Some- 

whether rubbed in substance on the hot times crystallized, and possesses sU the 

stone, or applied, as dragon's blood some- forms of the precious garnet. Loitre, 

times is, in form of a spirituous ttnctHre. shining or glistening. Fracture, fine grsin- 

When it is applied on cold marble, the stone ed uneven. More or less translucent; the 

is afterward to be heated to make the co- black kind nearly opaque. It is a little 

lour penetrate. softer than precious garnet. Hather diffi- 

It is chiefly used as a pig^ment in water cultly frangible. Sp. gr. 3.7. Before the 

colours, but does not stand. blow-pipe it melta more easily tiisn pre- 

Gahgub. The stones which fill the ca- cious garnet. Its constituents are 38 siUcSt 

vxties that form the veins of metals are 20.6 alumina, 31.6 lime, 10.5 iron.^^M- 

called the gangue, or matrix of the ore. queUn. It occurs massive or crystsllite<l 

• Garnet. Professor Jameson divides in drusy cavities, in beds, in mica-slate, is 

this mineral genus into 3 species; the j^ro- clay-slate, chlorite-slate, and priiuitiv* 

tiddaf garnet, dodecahedral garnet, and j>rtt- trap. It is found at Kilranelagh and I>(HW- 

oiafic garnet. gal in Ireland; at Arendal and DranuA^ 

I.— Pyramidal contains 3 sub-species, Ve- in Norway, and in many other wuntojcj. 

suvian, Egeran, and Gehlenite, which see. On account of its easy fusibility and rieb- 

\\,f^D9decakedral garnet contains 9 sub- ness in iron, it is frequently employed tf 

species. 1. Pyreneite. 2. Grossulare. 3. a flux in smelting rich iron ores. It i* 

Melanite. 4. Pyrope. 5. Garnet. 6. Al- sometimes used instead of emery by lapi- 

lochroite. 7. Colophonite. 8. Cinnamon- daries^— N/ame«on.* 

stone. 9. Helvin. • Gas. This name is given to allpC- 

III. — Prismatic garnet; the g^renatite. manently elastic fluids, simple or Jg** 

We shall treat here bnly of the garnet, pound, except the atmosphere, to whicft 

proper. Of this sub-species, we have two the term Air ts appropriated. . 

kinds, the precious and common. The solid state, is that in which, by tfle 

JPrecious or noble ffamet. Colours dark predominance of tiie attractive forces,tDg 

red, falling into blue. Seldom massive, particles are condensed into a o^erem 

sometimes disseminated, most commonly aggregate; the gaseous state, is ^^^ 

in roundish grains, and crystallized. 1. In which the repulsive forces have f^**^ 

the rhomboidal dodecahedron, which is the the ascendency over the attractive; s|^ 

primitive form; 2. Do. truncated on all the the liquid condition represents the •^'^ 

edg^s; 3. Acute double eight-sided pyra- brium of these two powers. ^*P***T^ 

mid; and 4. Rectangular four-sided prism, elastic fluids, which have no P*^***!^' 

The surface of the grains is generatly since a moderate reduction of tMiperwv« 

rough, uneven, or granulated; that of the causes them to assume the liquid or sou 

crystals is always smooth. Lustre exter- ag^gregation. ^^ 

nally glistening; internally shining, border- Cohesive attraction among honioffODC^'ii' 
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particles, is the great antagonist to chemi- kalU and acids were in the elastic state, 
c&i affinity, the attraction of composition, they would all combine, each in equal vo- 
thc forc^ which tends to bring into inti- lume with another, to produce neutral 
mate anion, heterogeneous particles. Hence salts. The capacity of saturation of the 
the juxtaposition of two solids, of a solid acids and alkalis, measured by volumes, 
and a liquid, or even of two liquids, may would then be the same; and perhaps this 
never determine Uieir chemical combina- would be the best manner of estimation. 
tion, however sti-ong their reciprocal aifini- In the following tables of gaseous combi« 
ty ahall be. nation, bodies naturally in the solid state. 
In the case of two liquids, or a liquid like sulphur, carbon and iodine, will be re- 
snd n M^id, mere juxtaposition requires, ferred to their gaseous densities, or the 
that the denser body be undermost, and hulks which they occupy relative to their 
that no disengagement of gas, or external weights, when diffused by chemical com- 
vibratiofi, agitate the surfaces in contact, bination among the particles of a perma- 
Hence those world framers, who ascribe nently elastic fluid. This view of the sub- 
the aaltness of the sea to supposed beds of ject, first introduced by M. Gay-Lussac, 
rock salt at its bottom, have still the phe* and happily exemplified in his excellent 
nomenon of the strong impregnation of the memoir on iodine, will simptiiy our repre- 
suHace to explain; for the profound tran- sentation of many compounds. Finally, the 
quilUty which is known to reign at very apparent contractions or condensations of 
moderate depths in this mighty mass, volume, which g^ses suffer by their reci- 
would Iforever prevent the diffusion of the procal affinity, have also simple ratios with 
aaturated brine below, among the light wa- the volume of one of them; a property pe- 
ters above. Or if this tranquillity be dis- culiar to gaseous bodies. We shall distri- 
pnted, then progressive density from above bute under the following heads, our gene* 
downwards should be found, and continu- ral observations on gases. 1. Tabular 
ally increasing impregnation. Now none views of the densities, and combining ra- 
of these results has occurred. But with tiosofthe gases. 2. A description of their 
gases in contact, there is no obstacle from general habitudes with solids and liquids, 
eohestve attraction, to the exertion of their 3. An account of the principal modes of 
reciprocal affinities. Hence, however fee- analyzing gaseous mixtures. 4. Of gasome- 
hle these may be, they never fail, sooner try, or the measurement of the density and 
er later, to cause an intimate mixture of volume of gases. 

different gases, in which the ultimate par- 1. We are indebted to Dr. Prout for an 
tides approach within the limit correspond- able memoir on the relation between the 
ing to their reciprocal action. The differ- specific g^ravities of bodies in their gaseous 
cnce of density may delay, but cannot pre- state, and the weights of their atoms, or 
vent oniform diffusion. Thus we see that prime equivalents, mserted in the sixth vo* 
known powers can account for the pheno- lume of the Annals of Philosophy. His 
mena. There is no need thereCore of hav- observations are founded on M, Gay-Lus- 
ing recourse to the strange hypothesis of sac's doctrine of volumes. Dr. Prout con- 
Mr. Dalton, that one gas is a neutral unre- siders atmospheric air as a chemical com- 
sisting void with regard to another, into pound, constituted by bulk of four volumes 
which it will rush by its innate expansive of azote and one of oxygen; and, reckon- 
force. But of this fancy sufiicient notice ing the atom of oxygen as 10, and that of 
has been taken in lie article Aia (At- azote as 17.5, it will be found to consist of 
MosPHBaic.) one atom of oxygen, and two atoms of 

The principle of gaseous combination, azote, or per cent of oxygen 22.22 
first broached in the neglected treatise of Azote 77.77 
Mr. Higgins, but since developed with Though almost all experiments .have hi- 
consummate sagacity from the original re- therto led us to regard the atmosphere as 
searches of M. Gay-Lussac, has thrown a containing 21 volumes in the 100 of oxy- 
new light on pneumatic chemistry, which gen, we must in this view, ascribe the ex- 
has been reflected into all its mysterious cess of one per cent to an error of obser« 
departments, of animal and vegetable ana- vation. Now, it is not improbable, that in 
lysis. Having given the details under the the explosive eudiometer with hydrogen 
article Equwaients (Chemical), we shall over mercury, or in the nitrous gas eudi- 
merely state in this place, that the combi- ometer over water, one per cent of azote 
nations of gaseous bodies, are always ef- may be pretty uniformly condensed. 
feeted in simple ratios of the volumes, so Calling the prime equivalent of oxygen, 
that if we represent one of the terms by 1.000, and that of azote 1.75, as deduced 
unity, or 1, the other is 1, 2, or at most 3. both from nitric acid and ammonia, we 
Thus amrooniacal gas neutralizes exactly may easily calculate the specific gravities of 
a volume equal to its own, of tlie gaseous these two gaseous elemenU of the atmos- 
acids. It is hence probable^ that if the al- pheric compound^ itself being represented 
Vol. II. 10 
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bi 9p. gr. by 1.00, and in the re Utive weigh tt mrinyiiaih 

of its constituents, by 1.00 + 1.75 x 2; or ^^^ m-Un— fiw = «^. if « = 1. 

22.23+77.77. t ^ ^ > 

Tbe ancient problem of Arcbimedes, for Wbence y = > "t"**^^> 

determining the fraud of the goldsmith, in an-\-bn 

miJung king Hicro's crown, which is so j^^^ ^ ^_ w+w— tiy. 

important in chemistry for computing the m 

mean density of a compound, the specific Dr. Prout has very ingeniously applied this 

gravities of whose two constituents are formula, to the determination of the spe- 

given; and for thence enabling us, by com- ciiic gravities of oxygen and aeote, which 

paring that result, with the density found are» 

by experiment, to discover the chan^ of Oxygen, 1.1111 

volume due to the chemical action, is of Azote, 0.9722 

peculiar value in pneiynatic investigations. His investigation of the specific gravity of 

It will enable us to solve, without difficul- hydrogen from that of ammonia, is condaet* 

ty, the two following problems.^— ed on principles still less disputable. Tbe 

1st, Having given the specific gravity of mean of the experimental results obtained 

a mixed gas, and the specific gravities of by MM. Biot and Arago and Sir H. Davy 

its two constituent gases, to determine the on ammoniacal g^s, is 0.5902. Now it has 

volume, and consequently the quantity of been demonstrated, that 2 volumes of it are 

each, present in the mixture. resolvable into 4 volumes of constituent 

2d, Having given the specific gravity of gases, of which 3 volumes are hydrogen 

a mixed gas, and the proportions by weight and 1 azote. Hence, if from double the 

and volume of its constituents, to deter- specific gravity of ammonia, we subtract 

mine the specific gravities of each of its the specific gravity of azote, the remain- 

eonstituents. In both cases, no chemical der divided by 3 will be the specific gravi- 

condensation or expansion is supposed, jty of hydrogen. Or, putting tbe same thing 

and only two gases are concerned. into an algebraic form, on the principle that 

l8t,Utifbcthe8p.gr.ofthedensergasJ ^« «"";.«f ^^ ^««^^ ft""'^^^ tl ^ 

I ofthelighter|as; »um of the volumes, giviss the apecificgw. 

mixed ffas- "^^^^ ^^ ^^® mixture; let x be the speci- 

ar the volume of the denser gas; ^^ K^*^^ty «( ^o^7^9 ' ^^^"^ experunent 

y of the lighter gas; shows, that "*" = 0.5902; Whence 

vtotal volume of the compound. _«,.__„ 

v{n^ . ar = 22<2:£22^=2:2rE2 = 0.0694. The 

Then x = /^^ v . ^^^^ .? and y = "^ 3 

•D (d— m) density of hydrogen therefore is to that of 

•7- — \ , , ,v aaote, atmospherical air, and oxygen, as I 

V»-'")+C«»— O to 14, 1 to 14.4, and 1 to 16, respecuvcly. 

from one or other of which formulae, the vo- And with regard to muriatic acid gas, it 

lume of one or other constituent may be is well known to result from the union of 

found; and by multiplying the volume by chlorine and hydrogen in equal volume*, 

the specific gravity, its weight is given, without any condensation; therefore if wc 

The same formula is stated in words under caH the sp. gr. of the compound gas 1.278, 

the article Coal Gat. and from the double of that number deduct 

2d, When the specific gravities of the the sp. gfr. of hydrogen, we shall have the 

components are sought; the specific gra- ^f ^^lorine = 1.278 X 2-0.0694 

1 S; ° n-? w^- JSFT"^' V "^^^ " ?t ^"^ = 2 4866, which may be converted into 

^f^nJ^lJ^^^^^ ^'"^ the even number 2.5 without any chance 

given, we have the following formula:- of error. See Sect. IV, 

Let X be the sp. gr. of that whose weight is In the common tables of equivalent rt- 
a and volume m. tios, adapted to the hypothesis that water 
y be the sp. gr. of that whose weight is is a compound of one atom of oxygen and 
b and volume n. one of hydrogen, or of half a volume of 
— , mx+ ny the former and one volume of tbe latter, 
^ ^ „ = *» the sp. gr. of the com- ^e must compute the ratios of gaseous 
pound whose weight = 1. combination, among different bodies, by 
r% .^u 1 ^ multiplying the weight of their atom or 
isut the volume of one body multiplied into their prime equivalents by half the sp. gr- 
its specific gravity, is to tbe volume of ano- of oxygen = 0.S5S5, If the volume and 
ther, multiplied into its specific gravity, as sp. gr. of hydrogen were reckoned unity, 
the weight of the first, is to that of the se- then the doctrine of volumes and ptim 
*^^°' ^^ cquivalcnto would coincide. 
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General Table of Gaseous Bodies^ by Dr. Ure. 



Naves. 



Sp.gr. 

air = 

1.00 



Hydrogen 

Carbon 

Subcarb. hydrogen 

Ammonia 

Steam of water - - - 
Phosphorus . . . - 
Phosphur. hydrogen - 
Subphos. hydrogen - - 
Carbonous oxide - • 
Carbaretted hydrogen • 

Aaote - 

Pivssic acid . . . - 
Atmospheric air - - - 
Deutoxide of aaote» 
Oxygen . . . . . 

Bulphur 

Sulphuretted hydrogen 
Muriatic acid . . . 
Carbonic acid . - - 
Protoxide of azote - - 
Alcohol vapour - - - 
Cyanogen .-.-.- 
Chloroprussic acid - • 
Muriatic ether . - - 
Sulphurous acid - - - 
Deutoxide of chlorine • 
Fluoboric acid . - . 
Protoxide of chlorine - 

Chlorine 

Sulphuric ether vapour 
Nitrous acid .... 
Sulphuret of carbon - 
Sulphuric acid . . . 
Chlorocarbonous acid . 
Sal ammoniac ... 
Nitric acid .... 
Hydriodic acid - - - 
Ou of turpentine - • 
Chloric acid - - . . 
Fluoborate of ammonia 
Sttbfluob. ammonia - - 
Tiitosubfluob. ammonia 
Pluosilicate of ammonia 



0.0694 

0.4166 

0.5555 

0.5902 

0.625 

0.833 

0.902 

0.9722 

0.9722 

0.9722 

0.9722 

0.9374 

1.0000 

1.0416 

1.1111 

1.1111 

1.1805 

1.2840 

1.5277 

1.5277 

1.6133 

1.8055 

2.1527 

2.219 

2.222 

2.361 

2.371 

2.500 

2.586 

2638 

2.644 

2.777 

3.472 

3.746 

3.75 

4.340 

5.013 

5.277 

5.902 

7.10 

&26 



Weight 
of 100 
cubic 
inches. 



Weight 
of prime 

egtUv. 
oxygen 

= 1. 



2.118 
12.708 
17.000 
18.000 
19.062 
25.42 
27.47 
29.65 
29.65 
29.65 
29.65 
28.59 
30.519 
31.77 
33.888 
33.888 
36.006 
39.183 
46.596 
46.596 
49.20 
55.07 
65.69 
67.68 
67.77 
72.0 
72.312 
74.42 
76.25 
78.87 
80.48 
80.66 
84.72 

105.9 

114.3 

114.37 

132.37 

152.9 

160.97 
180. 

216.7 

252. 



0.125 

0.750 

1.000 

2.125 

1.125 

1.500 

1.625 

1.750 

1.750 

0.875 

1.750 

3.375 

4.500 

3750 

1.000 

2.000 

2.125 

4.6125 

2.750 

2.750 

2.875 

3.25 

7.75 

10.375 

4.000 

9.50 

8.500 

5.50 

4.50 

2.875 

4.75 

4.750 

5.000 

6.25 

6.75 

6.75 

15.625 

9.5 
10.625 
12.750 
14.875 



Conttituentt 
volume. 



2hyd.+lcarb. 
3 hyd.4-l azot. 
2hyd.+loxy. 

lpho8.4-lhyd 
lphos.4-2hyd. 
2 carb.4-1 oxy. 
1 carb.4-1 hyd. 

Icyan.+lhyd. 
1 oxy .^ azot. 
1 oxy.4-la»>t. 



1 hyd.-f-l sulp. 
1 hyd.4.1 chlo. 
1 carb.-f-l oxy. 
loxy.-|-2 azote 
1 ol.gas-|-l wa. 
2carb.-f-lazote 
1 cya.-f>l chlo. 
1 mur.-(-2 alco. 

1 oxy .4*1 sulp. 

2 oxy .4-1 chlo. 

2 oxy .4-4 chlo. 

2 olef-f.1 wat. 

3 oxy .4-2 azote 
2carb.-f-48u1p. 
3 oxy .4.2 sulp 
Ichl.+ lcar.ox 

2 am.4.2 mur. 

5 oxy .4-2 azote 
Ihyd.-i'liodin. 

3 oxy.4.2 chlo. 
2am.4-2fluob. 

4 am.-j-2 fluob. 

6 am. 4-2 flu ob. 
2 am 4-1 acid. 



IS 



1 

2 

M 

I 

1 

li 
i 

2 
5 
2 



1 

3 
1 

14 
1 

1 

2 
2 
1 
2 



Constitueni 

prime 
equivalentt. 



1 
2 
2 
2 
2 
1 
2 
2 

2 
1 
1 
1 



2 hyd.4-1 carb. 

3 hyd.4-1 azote 
1 hyd.4-1 oxyg. 

1 pho8.4-l hyd. 
lphQ8.4-2hyd. 
1 carb.4-1 oxyg. 
1 carb.4-1 hyd. 

1 cyan.4-1 hyd. 

1 oxyg 4-2 azote 

2 oxyg.4-1 azote 



1 hyd.4-1 sulph. 
1 hyd.4-1 chlor. 
1 carb .4.2 oxyg. 

1 oxyg.4-1 azote 
2ol.gas4-l water 

2 cai'b.-f-l azote 
1 cyan.-i-l chlor. 
1 mu. acid4-2 ale. 
2oxyg.4-l sulph. 
1 chlor .4-4 oxyg. 

1 oxyg.-f-l chlor. 

4 olef.-|-l water 

3 oxyg.4-1 azote 

2 sulph.-^l carb. 

3 oxyg.-f-l sulph. 
1 chlor ,4--lcar.ox. 
lam.4-lmu.acid 

5 oxyg.4-1 azote 
1 hyd.4-1 iodine 

5 oxyg.4-1 chlor. 

1 am.-f-l flunbor. 

2 am.-f-l fluobor. 

3 am.4-1 fluobor. 






fo the preceding table I have endeavour- 
cdto assemble the principal features of 
gsseous combination. For the properties 
of these 43 different gases, see the sepa- 
iste articles in the Dictionary. 

n. Of the general habitudes of gaseous 
matter with solids and liquids. Mr. Dal- 
ton has written largely on these relations; 
but his results are so modified by specula- 
tiflOy that it is difficult to distinguish fact 
ftom hjrpothesis. Dr. Henry, however, 
Qade some good researches on the sub- 
ject of this division, but they have since 



been so much extended and improved by 
M. de Saussure, that 1 shall take his ela- 
borate researches for my guide. His Me- 
moir on the absorption of the gases by 
different bodies was originally read to the 
Geneva Society on the 16th Apiil 1812, and 
appeared In Gilbert's Annalender Physik 
for July 1814, from which it was trans- 
lated into the 6th volume of the Annals 
of Philosophy. 

1. Of the absorption of unmixed gasea 
by solid bodies. 

Of all solid bodies charcoal is the most 
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remarkable in its action on the (^aaes. In introduced, after it became cool, into the 
M. de Saassure'fl experiments, the red-hot ^m to be absorbed, without ever Gominff 
charcoal was plunged under mercury, and into contact with atmospherical air. 

Table of the Volumes of Gases absorbed by one volume of 



Gases. 


Charcoal. 


schaum. 


AdheHve 
slate, 

• 


JUgntf. 
aabeatut. 


hydropk. 


Q^artx* 


Ammonia, 


90 


15 


11.3 


12.75 


64 


10 


Muriatic acid. 


85 


— 


— 


-.- 


17 


_ 


Sulphurous acid. 


65 


— 


— 


— 


7.37 


•~ 


Sulphuretted hydrogen. 


S5 


11.7 


— 


... 


.^ 


— 


Nitrous oxide. 


40 


3.75 


— 


i.... 


.-. 


mm^ 


Carbonic acid. 


35 


5.26 


2. 


1.7 


10 


0.6 


Olefiant gas. 


35 


3.70 


1.5 


1.7 


0.8 


0.6 


Carbonic oxide, 


9.43 


1.17 


0.55 


0.58 


^. 


•_ 


Oxygen, 


9.25 


1.49 


0.7 


047 


0.6 


0.45 


Azote, 


7.S 


1.6 


0.7 


0.47 


0.6 


0.45 


Oxycarburetted hydrogen 7 
from moist charcoal, 3 


5.0 


0.85 


0.55 


0.41 


■ 


— 


Hydrogen, 


1.75 


0.44 


0.48 


0.31 


0.4 


0.37 



The absorption was not increased by al- 
lowing tlie cnarcoal to remain in contact 
with the gases after 24 hours; with the ex- 
ception of oxygen, which g^es on condens- 
ing for years, in consequence of the slow 
formation and absorption of carbonic acid. 
If the charcoal be moistened, the absorp- 
tion of all those gases that have not a very 
strong affinity for water, is distinctly di- 
minished. Thus boxwood charcoal, cool- 
ed under mercury, and drenched in water 
while under the mercury, is capable of ab- 
sorbing only 15 volumes of carbonic acid 
gas; although, before being moistened, it 
could ab8orb35volumesof the same gas. Dry 
charcoal, saturated with any gas, gives out, 
on immersion in water, a quantity corres- 
ponding to the diminution of its absorbing 
power. During the absorption of gas by 
charcoal, an elevation of temperature takes 
place, proportional to the rapidity and 
amount of the absorption. The vacuum 
of the air-pump seems to possess the same 
influence as beat, in rendering charcoal 
capable of absorbing gaseous matter. A 
transferrer with a small jar containing a 
piece of charcoal was exhausted, and be- 
ing then plunged into a pneumatic trough, 
was filled with merciuy. The charcoal was 
next introduced into a gas, and absorbed 
as much of it, as after having been ignited. 
As the rapid absorption of carbonic acid 
gas by charcoal can raise the thermometer 
25^, so its extraction by the air-pump, sinks 
it 7.5*. 

Though charcoal possesses the highest 
absorbent power, yet it is common to all 
bodies which possess a certain degree of 
porosity, after they have been exposed to 
the action of the air-pump. Meerschaum, 
like charcoal, absorbs a greater bulk of 



rare than dense gas. Dried woods, linen 
threads, and silks, also absorb the gase#. 
Of ammonia, hazel absorbs 100 volumes, 
mulberry 88, linen thread 68, silk 78; of 
carbonic acid, in the above order, 1.1, 0.4^ 
0.62, 1.1; of this gas, fir absorbed 1.1, and 
wool 1.7. 

The rate of absorption of difierent gas- 
es, appears to be the same, in all bodies 
of similar chemical properties. All the 
varieties of asbestus condense more carbo- 
nic acid gas, than oxygen gas; but woods 
condense more hydrogen than azote. Yet 
the condensations themselves in different 
kinds of asbestus, or wood, or charcoal* 
are very far from being equal. Ldgniform 
asbestus absorbs a greater volume of car- 
bonic acid gas, than rock-cork; so does hy- 
drophane than the swimming quartz of St. 
Ouen, and the quai'tz of Vauvert; and the 
absorption of gases by boxwood charcoal, 
is much greater than by fir charcoal. These 
differences are not in the least altei*ed, if, 
instead of equal volumes, equal weights of 
charcoal be employed. It is curious that 
a piece of solid charcoal absorbs 7] vo- 
lumes, and the same reduced into fine 
powder absorbs only three volumes. The 
absorbing power of most kinds of chareoal 
increases as the specific gravity increases; 
and it is obvious, that the pores must be- 
come smaller and narrower with the in- 
crease of density. Charcoal from cork, 
of a specific gravity not exceeding 0.1, ab- 
sorbed no sensible quantity of atmospheric 
air. Charcoal from fir, sp. gr. 0.4, absorb- 
ed 4i times its volume of atmospherical air; 
that firom boxwood, sp. gr. 0.6, absorbed 
7i of air; and pit-coal of vegetable origin 
from Russiberg, sp. gr. 1.^26, absorbed . 
lOJ times its volume of air. But, as the 
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density augments, we amre at a limh, 
when the jiores become too small to lUlow 
gaies to enter. Thus, the black-lead of 
Cumberland, containing^ 0.96 of carbon, sp. 
gr. 2.ir, produces no alteration on atmos- 
pherical air. But this correspondence be- 
tween the power of absorbing, and the spe- 
cific gravity, is only accidental. Accurate 
experiments show remurkable deviations 
fitMn this rule. The different kinds of 
chtfcosl, whether of similar or dissimilar 
ip. grivities, always differ from each other 
IB their organization. They cannot be con- 
ndered as resembling a sponge, whose 
pores and density may be modified by pres« 
sure. 

On the whole, it appears that the pro- 
perty of condensing gases, possessed by 
some solids, is within certain limits, in the 
iBTerse ratio of the internal diameter of 
the pores of the absorbing bodies. But 
besides the porosity, there are two other 
circumstances which must be attended to 
m these absorptions: 1. The diffei*ent afB- 
nities which exist between the gases and 
tbe solid bodies; and, 2. The power of ex- 
limnon of the gases, or the opposition 
tiiey make to their condensation, at diffe- 
rent degrees of heat and atmospherical 
pnssttre. 

The experiments hitherto described re- 
kte to the absorption of a single gas, not 
■uxed ^th any other. But, when a piece 
of charcoal saturated with either oxygen, 
jiydrogen, azote, or carbonic acid, is put 
into another gas, it allows a portion of the 
fint to escape, in order to absorb into its 
pOK8 a portion of the second gas. The 
volume of gas thus expelled from char- 
coal by ano&er gas, varies according to 
the proportion in which both gases exist 
ip the unabsorbed residue. The quan- 
tity expelled is grater, the greater the 
excess of the expelling gas. Yet it is not 
possible, in close vessels, to expel the 
vhole of one gas, out of charcoal, by 
aeaas of another; a small quantity always 
remains in the charcoal. 



Two gases, united by absorptions in cliar-' 
coal, often experience a greater condensa* 
tion than each would in a separate state. 
For example, the presence of oxygen g^ 
in charcoal facilitates the condensation of 
hydrogen gas; the presence of carbonic 
acid gas, or of azote, facilitates the con- 
densation of oxygen gas; and that of hy- 
drogen, the condensation of azote. Yet,. 
this effect does not take place, in all cases,, 
with the four gases now mentioned; for the 
presence of azote in charcoal does not pro- 
mote the absorption of carbonic acid gas. . 
When the absorption of one of the four 
named gases, has been facilitated by ano- 
ther of them, no perceptible combination, 
between the two takes place, at least within 
the interval of some days. So, for example, 
notwithstanding the assertion of Rouppe 
and Van Noorden, no separation of water 
appears, when charcoal saturated with hy- 
, drogen at the common temperatures is put. 
into ojtygeti gas; or when the experiment 
is reversed. Nor has azote and hydrogen 
been united in this way into ammonia, or 
azote and oxygen into nitric acid. 

2. Absorption ofg'aaes by UquUU. 

*' That all gases are absorbed by liquids,'^ 
says M. de Saussyre, " and that most of 
them are again separated by heat, or the 
diminution of external pressure, has been 
long known. We now possess accurate re* 
suits respecting the rate of this absorption. 
For a set of careful and regular experi- 
ments on this subject, we are indebted to 
Dr. Henry of Manchester. Mr. Dalton has 
a little altered some of these results; and, 
by means of them, has contrived a theory 
which not only explains the absorption of 
gases by water, but by all other liquids; 
but it is in opposition to most of the re- 
sults which I have obtained by means of 
solid porous bodies." 

The followingjable exhibits the volumes 
of the different gases, absorbed, according 
to the accurate experiments of Saussure, 
by 100 volumes of 







Mcohol 


J^aphtha 


Oil of la- 
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Satttr. 


Gases. 


Water. 


8p. JT. 


8p.gr, 


vender 8p. 


OUve oil 


solution 






0.84. 


0.784. 


gr. 0.88. 




mur.pot. 


Sulphurous acid. 


4378 


11577 










Sulphuretted hydrogen. 


253 


606 










Carbonic acid. 


106 


186 


169 


191 


151 


61 


JTitrous oxide. 


76 


153 


254 


275 


150 


21 


plefiant gas. 


15.3 


127 


261 


209 


122 


10 


P^ygen gas. 


6.5 


16.25 


... 


.. 


.~. 


.^ 


parbonous oxide. 


6.2 


14.50 


20 


15.6 


14.2 


5.2 


^xycarburettcd hydrogen. 


5.1 


7.0 










Hydrogen, 


4.6 


5.1 




. 






Azote, 


4.1 


4.2 
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The aboTe liquidt vere previously freed 
from air, as eompletely as possible, by long 
and violent boiling. But those which 
would have been altered or dissipated by 
the application of sudi a heat, as oils, and 
some saline solutions, were freed from air 
by means of the air-pump. To produce a 
speedy and complete absoiption, a large 
quantity of diose gases which are absorb- 
ed only in small quantities by liquids, as 
azote, oxygen, and hydrogen, was put, 
with a small quantity of the liquid, into a 
flask, which was furnished with an excel- 
lent ground stopper. The flask was agi- 
tated for a quarter of an hour. This me- 
thod is difficult and requires much atten- 
tion. With respect ta all the gases of 
which the liquid absorbs more than l-7th 
of its bulk, M. de Saussure proceeded in 
tiie following manner: — ^He placed them 
over mercury, in a tube fully li inches in- 
ternal diameter, and let up a column of 
the absorbing liquid, from about 1} to 2^ 
inches long. The absorption was promo- 
ted by agitation, and its quantity was not 
determined till the gas and the liquid had 
been in contact for several days. 

A hundred volumes of water absorb 
about five volumes of atmospherical air, 
when the mass of air is very great, in com- 
parison of that of the water. 
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" From these experimental," says M. de. 
Saussure, "it appears, contrary to Dalton's 
assertion, that the absorption of gase«, by 
different liquids, not glutinous, as water 
and alcohol, is very far from being similar. 
The alcohol, as we see, often absorbs twice 
as much of them, as the water does. la 
gfases which are absorbed in small quanti- 
ties, this difference is not so striking^, be- 
cause, with respect to them, the absorp- 
tions of the alcohol can be less accurately 
determined, on account of the air irhich 
still remains in it, after being boiled. 

"These experiments agree no better 
with the law, which Dalton thinks he has 
ascertained in the absorption of diflFermt 
eases by one and the same liquid; for I 
find too great a difference between the 
quantity of carbonic acid, sulphuretted 
hydrogfen, and nitrous oxide gases, absor- 
bed by the same liquids (which Dalton 
.insiders as completely equal), to be 
able to ascribe it to errors in the experi- 
ments." 

3. Of the influence of chemical afl&nitf 
on the absorption of the gases. 

If such an influence did not exists th'e 
gases wouki be absorbed by all liquids in 
the same order. Table of the volumes of 
gases absorbed by 100 volumes of 



JVamcB of gOMCB. 



defiant gas. 
Nitrous oxide. 
Carbonic acid, 
Carbonous oxide, 



J\raph, 
9p. ^r. 
0.784. 


Oil of lav. 

ap. gr. 

0.88. 

209 
275 
191 
15.6 


Olive oil. 


Solution 
mur. pot. 


261 

254 

169 

20 


122 
150 
151 

14.2 


10 
21 
61 

5.2 



"It follows," says M. de Saussure, " from 
these experiments, that in liquids, as well 
as in solid bodies, great diiterences take 
place, in tlie order in which gases are ab- 
sorbed by them; and that, in consequence, 
these absorptions are always owing to the 
influence of chemical affinity. Solid bo- 
dies appear, under the same circumstances, 
to produce a greater condensation of all 
gases, in contact with which they are 
placed, than liquid bodies do. I have met 
with no liquid which absorbs so great a 
volume of carbonic acid, defiant gas, azo- 
tic gas, carbonous oxide, and nitrous ox- 
ide, as charcoal and meerschaum do. The 
difference is probably owing to this cir- 
cumstance, that liquids, in consequence of 
the great mobility of their parts, cannot 
compress the gases so strongly as is ne- 
cessary for greater condensation, certain 



cases excepted, when very powerful che- 
mical affinities come to their assistance; 
as, for example, the affinity of ammonia 
and muriatic acid for water. Only in these 
rare cases do liquids condense a greater 
quantity of gases than solid bodies. Ac- 
cording to Thomson, water in the mean 
temperature of the atmosphere absorbs 
516 times its bulk of muriatic acid gas, 
and 780 times its bulk of ammoniacal gas.** 
In the articles muriatic acid and afmnordu 
in this Dictionary, I have shown these de- 
terminations of Dr. Thomson to be erro- 
neous. 

4. Influence of the viscidity, and the spe- 
cific gravity of liquids on their absorption 
of gases. Carbonic acid gas was placed in 
contact with one volume of the different 
liquids. The temperature in all the expe- 
riments was 62.5®. 
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LiqtrfBS. 


Sp.gr. 


Volume rf 

car.aeidga» 

abaorbed. 


100 porta of the oobttion, 
contain 




Alcohol, 


0.80S 


2.6 






Sulph. ether. 


0727 


2.17 






Oil of lavender. 


0.880 


1.91 






Oil of thyme. 


0.890 


1.88 






Spirit of wine. 


0.840 


1.87 






Rectified naphtha. 


0.784 


1.69 


• 




Oil of turpentine. 


0.860 


1.66 






Linseed oil. 


0.940 


1.56 






Olive oil. 


0.915 


1.51 






Water, 


1.000 


1.06 






Sal ammoniac. 


1.078 


0.75 


27.53 crystals, sat. sol. 




Gum arabic. 


1.092 


0.75 


25. gum. 




Sugar, 


1.104 


0.72 


25. sugar, 




Alum, 


1.047 


0.70 


9.14 cry. al. sat. sol. 




Sulphate of potash. 


1.077 


0.62 


9.42 c. a. sat sol. 




Muriate of potash. 


1.168 


0.61 


26.0 c. s.^ sat. sol. 




Sulphate of soda. 


1.105 


0.58 


11.14drysalt,8at. sol. 




Nitre, 


1.139 


0.57 


20.6 sa(. sol. 




Nitrate of soda. 


1.206 


6.45 


26.4 sat. sol. 




Sulphuric acid, 


1.840 


0.45 






Tartaric acid. 


1.285 


0.41 


53.37 c. acid, sat. sol. 




Common salt. 


1.212 


0.329 


29. 8. sat. sol. 




Muriate of lime. 


1.402 


0.261 


40.2 ignited salt, sat. sol. 





Though the in6uence of the viscidity of 
i liquid be small with regard to the amount 
of the absorption, yet it increases the time 
necessary for the condensation of the gas. 
In general, the lightest liquids possess 
the greatest power of absorbing gases; 
vith the exception of those cases where 
peculiar aflinities interfere. 

5. InBuence of the barometrical pres- 
rare on the absorption of g^ses by liquids. 

M. de Saussure shows that in liquids the 
qoanttties of g^ases absorbed are as the com- 
pressions; while in solid bodies, on the con- 
trtiy, as the gases become less dense, the 
absorption seems to increase. Dr. Henry 
badpreviously demonstrated, that the quan- 
tity of carbonic acid taken up by water, is 
proportional to the compressing force; a 
net long ago well known and applied by 
fichweppe, Paul, and other manufacturers 
of aerated alkaline waters. 

6. Simultaneous absorption of several 
gates by water. 

M. de Saussure thinks it probable, that 
the absorption of the different gases at the 
lame time by liquids, is analogous to what 
he observed with respect to solid bodies. 
Henry, Dalton, Van Humboldt, and Gay- 
Uusac, had already remarked, that water 
laturated with one gas, allows a portion of 
that gas to escape, as soon as it comes in 
eontact with anoUier gas. " It is indeed 
erident, according to.Dalton's theory," says 
M. de Saussure, ** that two gases absorbed 
into a liquid, should really occupy always 
the same room, as they would occupy, if 



each of them had been absorbed singly, at 
the degi*ee of density which it has in the 
mixture." To obtain results on this sub- 
ject, approaching to accuracy, he was 
obliged to make mixtures, of carbonic acid 
with oxygen, hydrogen, and azotic gases; 
for the last three gases are absorbed by 
water, in so small a proportion, that the dif- 
ferent condensations which take place, can- 
not be confounded with errors in the expe- 
riments. 

1. Water and a mixture of egttal mea- 
sures of carbonic acid and hydrogen gas. 

He brought 100 measures of water, at 
the temperature of 62^®, in contact with 
434 measures of equal volumes of carbonic 
acid and hydrogen. The absorption amount- 
ed to 47.5 volumes, of which 44 were car- 
bonic acid, and 3.5 hydrogen. If we com- 
pare the space which the absorbed gases 
occupy in the water, with that which they 
would occupy, according to the preceding 
table of absorption of unmixed gases, we 
find that the presence of one of the gases 
has favoured the absorption of the other, 
as far as the relative space goes, which 
each would occupy separately in the water. 

2. Water and a mixture of e^uo/ parts of 
carbonic acid, and oxygen gas. 

100 volumes of water at 62i degrees 
absorbed from 390 volumes of this mixture, 
52.1 volumes; of which 47.1 volumes were 
carbonic acid, and 5 volumes oxygen gas. 
Here also the aondensation is greater wan 
when the gases are separate. 



GAS GAS 

3. Watef -and A mixture ftf carbonic acid retted hydrogen, carbonous ozidet pnis- 

Ifas and aiote. sine or cyanogen. 

100 volumes of water absorbed from 4. Gases which rekindle the expiring ta- 

357.6 volumes of this mixture, at the above per. Oxygen, protoxide of azote, nitroua 

temperature, 47-2 volumes; of which 43.9 acid, and the oxides of chlorine, 

volumes were carbonic acid, and 3.3 azote. S. .^ctJ gases, which redden litmus. Ni- 

The results of these experiments, as we trous, sulphurous, muriatic, fluoboriCy by* 

perceive, agpree completely with each other; driodic, nuosilicic, cfalorocarbonous, and 

but none of them corresponds with Oalton's carbonic acids; the oxides of chlorine, sul- 

theory, according to which, the volume of phuretted hydrogen, telluretted hydros^, 

carbonic acid absorbed, should be just one- and prussine. 

hidf of that of the absorbing liquid; and 6. Gases dettitute of emellt or posaessiog 
likewise the volumes of the other gases ab- but a feeble one. Oxygen, azote, hydro- 
florbed should be much smaller than M. de gen, subcarburetted and carburetted hy- 
Saussure found them actually to be. A drogen, carbonic acid, protonde of azote, 
mixture of oxygen and hydrogen gases, in 7. The smell of aU the others is insup- 
the proportions for forming water, by a^- portable, and frequently characteriatic 
tation with that liquid, were absorbed in 8. Gases very edvble in waier^ namely* 
the proportion of Si volumes to 100 vo- of which water dissolves more than 30 
luroes of the liquid. In an appendix, M. times its volume, at ordinary pressure and 
de Saussure describes nffnutely the judi- temperature. Fluoric acid, muriatic, lluo- 
cious precautions he took to insure preci- silicic, nitrous, sulphurous, and ammonia, 
sion of result; which leave little doubt of 9. Gases eoluble in alkaUne solutions, 
the accuracy of his experiments, and the Acids, nitrous, sulphurous, muriatic, fluo- 
justness of his conclusions. They are as boric, hydriodic, nuoaiUcic, chlorine, car- 
fatal to Mr. Dalton's morhanical fictions bonic,chlorocarbonous; andthe twooxidea 
-concerning the relation of liquids and gases, of chlorine, sulphuretted hydrogen* tellu- 
as MM. Dulong and Petit's recent research- retted hydrogen, and ammonia. 
es have been to his geometncal fictions on 10. .Alkaline gases. Ammonia and po- 
the phenomena of heat. tassuretted hydrogen. 

III. Of Gaseous Analysis. Such is a general outline of the charac« 

This department of chemistry, whose teristics of Uie g^ses. Tfte £rreai problem 

great importance was first shown by Ca- vfhich now presents itself ia, to determine by 

vendish, Priestley, and BerthoUet, has late- experiments the nature of any single ga», er 

ly acquired new value in consequence of gMseous mixture^ tpMch may comebe/ore tia. 

M. Gay-Lussac's doctrine of volumes, his I. 

determination of the specific gravities of We first fill a little glass tube with it, 

vapours, and sagacious application of both and expose it to the action of a lighted ta- 

principles, to the developement of many per. If it inflames, it is one of the 11 

combinations hitherto intricate and inex- above enumerated, and must be discrimi- 

plicable. ^ nated by the following methods. 

Let us first take a general view of the 1. If it takes fire spontaneously on con* 

characters of the different gases. Some tact with air, producing a very acid roat- 

of them are coloured, others difi'use white ter, it is phosphuretted hydrogen, Subphoa- 

vapours in the air; some relume a taper, phuretted hydrogen, or the bihydroguret 

provided a point of its wick remains ig- of phosphorus, does not spontaneously in- 

nited; others are acid and redden tincture flame. 

of litmus; one set have no smell, or but a 2. If water be capable of decomposing 

faint one; a second set are very soluble in it, and transforming it suddenly into hy- 

water; a third are soluble in alkaline solu- drogen gas and alkidi, which we can eaaily 

tions; and a fourth are themselves alkaline, ascertain by transferring the test tube fil- 

Some gases possess several of these cha- led with it, from the mercurial trough, to 

racters at once. a glass containing water, it is potasauretted 

1. The coloured gases are nitrous acid, hydrogen, I found in my experiments on 
chlorine, the protoxide and deutoxide of the production of potassium, by passing 
chlorine. The first is red, tlie rest yellow- pure potash over ignited iron turnings, of 
ish green, or yellowish. which some account was published in 

2. Gases producing -white vapours in the 1809, that potassuretted hydrogen apon- 
air. Muriatic acid, fluoboric, fluosilicic taneously inflamed. M. Sementini has made • 
and hydriodic. the same observation. 

3. Gases imflammable in air by contact of 3. If it has a nauseous odour, is insolo- 
the lighted taper. Hydrogen, subcarbu- ble in water, leaves on the sides of the teat 
retted and carburetted hydrogen, sub- tube in which we bum it, a chesnut-btowa 
phosphuretted and phosphuretted hydro- deposite, like hydruret of arsenic, and if, 
gen, sulphuretted hydrogen, arsenuretted after agitation witJi the quarter of its vo- 
hydrogen, telluretted hydrogen, potassu- lume of aqueoua chlorine, a liquid is form- 
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edy from which sulphuretted hydrogen pre- nese a portion of chlorine. JF%ulborUrgmtf by 

ci pita iies yellow floccult, ii i» ^.aen.re.ted the very dense vapours which it exhaks, and 

ktfdrogen gcu. by its instantly blackening paper plunged 

4. If it has a strong smell of garlic or phos- into it. JS/ltroas acid gas is distinguished by 
phorus, if it does not inflame &p'»jitaneously, its red colour. Protoxide ofchlonne^ because 
if the product of its combustion s rongly it is of a lively greenish -yellow hue, because 
reddens litmus, and if, on agitation with an it exercises no action on mercury at orcfi- 
cxcess of aqueous diiorine, a liquor results, nary temperatures, and because, on bringing 
which, after evajjoration, leaves a \^ry sour ignjted iron or glass in contact with it, it is 
sinipy residuum, it is tvbphotphuretted hy- decomposed with explosion into oxygen and 
drogtn* chlorine. 

5. If it has no smell or but a faint one, Deutoxidt of chlorine is of a still brighter 
and if it be capable of condensing one-half yellowish -green than the preceding, and has 
its volume of oxygen in the explosive eudi- a peculiar aromatic smell. It does not red- 
ometer, it is hydrogen, den, but blanches vegetable blues. At 212® 

6. If it has a fault smell, be capable of it explodes, evolving oxygen and chlorine, 
condensing m the explosive eudiometer one- Chlorine is distinguished hy its fainter yel- 
half of its volume of oxygen, and of produc- lowish -green colour, by its suffering no 
ing a volume <^ carbonic acid equal to its change on being heated, by its destroving co- 
own, which is ascertained by absorbing it lours, and by its rapid combination with mer- 
with aqueous potash, it is carbonovM oxide. cury at common temperatures. Sulphunme. 

7. If it has a faint smell, if one of ihe pro- acidhy its smell of burning sulphur. Ammonia 
ducts of combustion is carbonic acid, and if by its odour, alkaline propeities, and tiie 
the quantity of oxygen* which it condenses dense white vapours it forms with gaseous 
hy the explosive eudiometer, corresponds to acids. Chlorocarbonoua gas is converted by 
twice or tfirice its volume, then it is either a very small quantity of water into aqueous 
mibcarburetied or earbttrett^ hydrogen. muriatic acid, and carbonic acid which rests 

8. If it diffuses the odour of rotten eggs, above. Zinc or antimony, aided by heat, re- 
if it blackens solutions of lead, if it leaves a solves it into earbonous oxide gas, while a 
deposite of sulphur when we bum it in the solid metallic chloride is formed. With the 
test tube, and if it be absorbable by potash, oxides of the same metals, it forms chlo« 
it is nUphwretted hydrogen. rides, and carbonic acid, while in each case 

9. If it has a fetid odour, approaching to the quantity of gaseous oxide of carbon, and 
that of sulphuretted hydrogen, if' it is ah- carbonic acid disengaged, is equal to the 
sorbable by potash, if it is soluble in water, volume of chlorocarbonoua gas operated on. 
if it forms with it a liquid, which, on expo- Carbonic add gas is colourless, and void of 
Hire to air, lets fall a brown pulverulent hy- smell, while all the other gases absorbable 
druiet of tellurium; and lastly, if on agita- by the alkalis have a strong odour. It hardly 
tion with an excess of aaueous chlorine, reddens even very dilute tincture of litmus; 
there results a muriate of tellurium, yiel(Ung it gives a white cloud with lime-water, from 
a white precipitate with alkalis, and a black which a precipitate falls, soluble with efier- 
with the hydrosulphurets, it is tellwetud vescence in vinegar. 

hydrogen, HI. 

10. Pr^urine is known by its offensive and If, finally, the gas be neither inflammable 
▼eiy peculiar smell, and its burning with a nor capable of being absorbed by a solution 
purple flame. of potash, it will be oxygen, azote, protoxide 

II. of azote, or deutoxide of azote. Oxygen can 

If the gas be non-inflammable, but ab- be mistaken only for the protoxide of azote. 

sorbable by an alkaline solution, it will be The property it possesses of rekindling the 

one of the 13 following: muriatic acid, fluo- expiring wick of a taper, distinguishes it 

boric, fluosilicic, hydriodic, sulphurous, ni- from the two other gases. They are more- 

ttous, chlorocarbonous, carbonic; or chlo- over characterized, 1st, Because oxygen is 

rine, the oxides of chlorine, prussine, or void of taste, and capable of condensing in 

ammonia. The first four, being tlie only the explosive eudiometer, twice its volume 

gaiies which produce white vapours with of hydrogen gas; the protoxide of azote be- 

atmospheric air, from their stnmg affinity cause it has a sweet taste, is soluble in a little 

for water, are thus easily distinguishable less than half its volume of cold water, and 

from all others. The fuosiUcic gaa is re- because when detonated with its own vo- 

cognizedby the separation of silica, in white lume of hydrogen, we obtiun a residuum, 

fiocculi, by means of water; and hydriodic containing much azote. The two other gases 

gae, because chlorine renders it violet, with are distinguished thus: Deidoxide of azote is 

the precipitation of iodine. colourless, awd when placed in contact with 

Muriatic acid ga», from its forming with atmospherical air or oxygen, it becomes red, 

solution of silver a white precipitate insolu- passing to tlie state of nitrous acid vapour, 

ble in acids, but very soluble in ammonia, ^^ote is void of colour, smell, and taste, 

and from its yielding with oxide of manj^a- extinguishes combustibles, experiences ne 
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change on contact with air, and produces n« And S4— 9.3 = 24.8. «== the carbonou*' 

cloud witli hme-water. oxide. ^ *. i ^ i. 

I'nder the different gases, the reatler will 2 J, 100 measures of a mixture of olefiant 

find their discriminating cliaracters minutely gas, and carbonous oxide, take 236 of oxy- 

detailed. We shall conclude this article with gen: What is the proportion of olefiant gas? 

a method wf solving readily an intricate and ^„, , o„„. g«^ (0.5 X 100 ) r4..4u 

common problem in gaseous analysis, for » or olefiant =236 — 7*.^ 

which no direct problem has I believe been consequently 25.6 are carbonous oxide, 
yet oifered. Allusion has been made to it rpj^j^ problem is applicable to every mix- 
in treating of coal gas, and the plan pointed ^ure of two inflammable gases. Tlie hydro- 
out in a popular way. ^ Static problem 1 have been accustomed for 
Analytical problem. — In a mixture consti- years to apply to mixtures of two gases, 
tuted like purified coal gas, of three inflam. ^hose spocific g^vities are considerab^ 
mable gases, such as olefiant gas, carburetted different, as carbonic acid and atmospheric 
hydrogen, and carbonous oxide, inseparable j^j,.. ^^^ ^^^ ^ delicate balance, and globe 
bj- ordinary chemical means, to determine containing 100 cubic inches, it gives a g^ood 
directly the quantity of each. accordance with Chemical experiment. 

1. By the rule given at the commence- | employed this method for verification, 
ment of the present article gas, find from the examining the air extracted from the lungs 
specific gravity of the mixed gases the pro- ©f the criminal's dead body, galvanized at 
portion of the light carburetted hydrogen. Qlasi^w in Nov. 1818. 
The remainder is the bulk of tlie other two Generally, if we wish to get an approximate 
gases Detonate 100 measures of the mixed knowledge of the proportion o^'two gases in a 
gas with excess of oxygen in an explosive mixture, we may adopt the following plan. 
eudiometer. Observe the change of volume, poige the exhausted globe or flask at one 
and ascertain the expenditure of oxygen, ^rm of a delicate balance. Then, connect 
Of the oxygen consumed, allow two volumes jt, stopcock with the gasometer, bladder, or 
for every volume of light carburetted h}dro- j^r, containing the gaseous mixture. Intro- 
gen, sp. gr. 0.555, previously found, by the ^y^e an unmeasured quantity, great or small, 
hydrostatic rule, to be present. The remain- ^lative to the capacity of the globe; fijr it is 
ing volumes of oxygen have gone to the ^^^ necessary that the density of the adr in 
combustion of heavy carbiiietted hydrogen ^g globe should be equal to that of the at- 
or olefiant gas, and carbonous oxide. Then, mosphere. In fact, it may happen, that the 
Let m = measure of oxygen equivalent ^hoJg quantity of the gaseous mixture may 
to 1 of firet gas, not be equal to more than one-third, one- 
n = do. do. to 1 of second ga^ ^^If, or three-fourths of the capacity of the 
p == measures of oxygen actuaUy globe. For instance, in the case of the cri- 
consumed, minal, I took a globe, capable of receiving 
100 or « = volume of mixture of these two greatly mwe than the aerial contents of his 
^^*^^9 kings. An unknown quantity of the mixed 
X = volume of first gas, gases being now in the globe, we suspend 
»— a? = volume of second gas, it at the balance, and note the increase of 
__ P — ^^ weight. We then open the stop-cock, and 
m— n ' aUow the atmosphere to enter, till an equi- 
librium of pressure ensues. The additional 
ExAMPLSs. weight occasioned by the atmospheric air, 
^ - _ n -IS J 1 must be converted into bulk, at the rate of 
Is^ 100 measures of purified coal gas, 30.519 gr. for 100 cubic inches. Deducting 
were found, by the hydrostatic problem, to this bulk from the known capacity of our 
coni.ain 76 of subcarburetted hydrogen; and ^^y^ ^r flask, leaves a remainder, which is 
exploded in the eudiometer, they were found g,e volume of the gaseous mixture first in- 
to consume 187 cubic inches of oxygen. By troduced; knowing its weight and volume, 
condensing with potash the carbonic acid ^^ j^f^^ -^^ cific gravity; and from its 
formed, we learn the volume of r<^iduary j^^ gravity, bv the hydrostatic problem, 
oxygen. But the solution of the problem is ^^ j^duce the proportion of each gas in the 
otherwise mdependentotthe quantity of car- mixture 

bonic acid, generated in the present experi- jy. Of the method of determining the 

ment AJ e see f> om the table of the gases, ^ ^^j^^, j^ of gases, and of the modifi- 

that 1 volume of olefiant gas is equivalent ^^^ ^} ^^^f^ volume from variation of 

to oofoxygen; audi volume carbonojis ox- pressure and temperature— The specific 

ide, to pne-half volume oxygen. There- ^^^j^y ^f a gas is the weight of a certain 

fore, deducting for the 76 ot subcarbonate, %i^^ ^ it, compared to the same volume 

152 measures of oxygen, the remaining 35 ^,£ ^ir or water. Air is now assumed as the 

have gone to the 24 measures of the two den- standard for gases, as water is for liquids; 

ser gases. Hence ^^^ ^^^ gj^^jg hydrostatic method is appli- 

Olefiantgas, or a: =35i!ii2^^ «9.2. ^.^^le to both elastic and inelastic fluids. 

'* 2.5 ' We determme the specific gravity of a ga^ 
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with an air-pump, balance, and g'lobe or flask, 
having* a stop-cock attached to its orifice. 
We proceed thus: — We poise the globe at 
the end of a balance, with its stop -cock 
open: we next exhaust it, and weigh it in 
that state. The difference of tlic two weigh- 
ings is the apparent weight of the volume 
ofatmoapheric air withdrawn from it. We 
reriiy that first estimate, by opening the 
stop-cock, and noting the increase of weight 
occasioned by the ingress of the air. Hav- 
ing again exhausted, exactly to the same de- 
gree, by the mercurial gauge, as before, we 
poise. This gives us for the third time, the 
weight of air contained by the globe. The 
mean of the three trials is to be taken. We 
iiow attach it, by the screw of the stop-cock, 
to a gasometer or jar, containing gas desic- 
cated by muriate of lime over mercury, 
and opening the communication, allow tlie 
air to enter till an equilibrium of pressure 
with the atmosphere is established. In this 
stage of the operation, we must avoid grasp- 
ing the globe 'with our hands, and we must 
see that the mercuiy in the inside and out- 
side of the jar stands truly on a level. On 
re-suspending the globe at the balance, we 
find the weight of the included gas, which 
being divided by the weight of the air for- 
merly determined, gives a quotient, which 
is the specific g^vity of the ^s in question. 
When the utmost precision is required, we 
diould again exhaust the globe, again poise 
it, and filling it with the g^, again ascertain 
its sp. gpmvity under tlie bulk of the globe. 
Even a third repetition is sometimes neces- 
SRiy to secure final accuracy. We should 
always terminate the operations, by a new 
weighing of the atmospheric air, lest its tem- 
perature or pressure may have changed du- 
ring the course of the experiments. It is 
obvious, that this method differs in no re- 
spect from Uiat practised long ago by the 
Hon. Robert Boyle, and by Sir Charles 
Blagden, (See Alcohol,) with liquids, and 
is that which, I suppose, every public teach- 
er of physics, Lke myself, explains and 
exhibits annually to his pupils. With re- 
gard to liquids, it is necessaiy to brin^ them 
to a standard temperature, which in this 
coontfy is 60° F. But, as the comparison 
of gases with air, is always made at the in- 
stant, our only care need be, that the g^ 
and atmosphere are in the same state as to 
temperature and moisture,^ and that the 
equilibrium of pressure be insured to the 
gas, by bringing the liquid whicii confines 
It to a level, on the inside and outside of the 
jar. 

If the gases stand over water, it is desira- 
ble to weigh them in somewhat cold weather, 
when the thermometer is, for example, at 
40''; for then, the quantity of aqueous va- 
pour they contain is exceedingly small. Or 
otherwise, we should place the atmospheric 
ilr ve use for the atandard of oomparison 



in the ver^r same circumstances, over water, 
at 60° for instance; and then with regard to 
those gases whose density differs little from 
that of the atmosphere, no correction for va- 
pour need be considered. 

From the experiments of M. de Saussure, 
and those of MM. Clement and Desormea^ 
we learn, that the same bulk of different 
^ses standing over water gives out, on be- 
ing transmitted over dry muriate of lime, t he 
same quantity of that liquid; which, for lOO 
cubic inches, is, by the first philosopher, 
0.35 of a grain troy at 57^ F., and by the 
second, 0.236 at 54°. We shall, perhaps* 
not err, by considering the v eight to be one- 
thinl of a grain at 60®. Now, for 100 cu- 
bic inches of h)dn)gen, which in the dry 
state weigh only 2.118, one-third of a grain 
is nearly one-seventh of the whole, equiva- 
lent to 14 cubic inches of dry gas. But for 
oxygen, of which 100 cubic inches weig^ 
nearly 34 grains, one-third of a grain forms 
only one llOtli af the whole. 

llie quantity of moisture, present in air 
or gas, at any temperature, may indeed be 
directly determined from my table of the 
elasticity of aqueous vapour. If we multi- 
ply 19, which is the weight in grains of 100 
cubic inches of steam at 212°, by the num- 
ber 0,516 opposite 60° in my table, we shall 
have a product, which, divided by 30, will 
give a quotient, — » the weight of aqueous 
vapour in 100 inches of any gas standing 
over water at the given temperature. Thus 

19 y 0.516 ^ „«^ V. .. . 

— 0.327, which is very nearly 

0.33, as stated above. See infra. 

The above plan of taking the specific 
g^vity of gases, I believe to be the best, as 
it was the earliest. Having publicl} prac- 
tised and taught it for 17 years, unconscious 
of the slightest merit, I was not a little 
amused at perceiving this old hydrostatic 
method recently claimed as a new discovery 
or iiroenti(m. 

We have seen, in treating of caloric, that 
all gaseous matter changes its volume by 
one 48utii part, for the variation of 1° of 
Fahrenheit's thermometer. This quantity 
is in decimals -> 0.0020833. Hence, if we 
assume the volume to be equal to unity at 
60°, and successively add or subtract that 
decimal quantity, for every thermometric 
degree above or below that temperature^ 
we shall have the following table of reduc- 
tion; — 

TABLE of Reduction on Gohom Volumes, 
for Variationo of Temperainre above or ^ 
law 60°, by Dr. Uhb. 



Temp. Volume. 

60*^ 1.000000 

61 0.997916 

§2 0.995833 



Temp. Volume. 
59° 1.002083 
68 1 '04>66 
67 Iv 06249 
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Temp. Volume. Temp. 

63^ 0.993750 56° 

64 0.991666 55 

65 0.989583 54 

66 0.987500 53 

67 0.985416 52 

68 0.983333 51 

69 0.981250 50 

70 0.979166 49 

71 0.977083 48 

72 0.975000 47 

73 0.972916 46 

74 0.970833 45 

75 0.968750 44 

76 0.966666 43 

77 0.964583 42 

78 0.962500 41 

79 0.960416 40 

80 0.958333 39 

81 0.956250 38 

82 0.954166 37 

83 0.952083 36 

84 0.950000 35 

85 0.947916 34 

86 0.945833 33 

87 0.943750 32 

88 0.941666 31 

89 0.939583 30 

90 0.937500 29 

91 0.935416 28 

92 0.933333 27 

93 0.931250 26 

94 0.929166 25 

95 0.927083 24 

96 0.925000 23 

97 0.922916 22 

98 0.920833 21 

99 0,918750 20 
100 0.916666 

Use of the above Table. 
Opposite the temperature of the g^as, we 
find a number, which being multiplied into 
the volume of the gas, however expressed, 
gives the true volume at 60°. The table 
printed in some books, in which unity is 
placed at 32o, and 1.375 at 2l2°, can be 
regarded merely as a specimen of multipli- 
cation. In practical chemistry, we seldom 
think of reducing experimental volumes to 
the standard of 32° F. 

The bulk of a gas being inversely as the 
pressure, it will necessarily increase as the 
barometer yb^/;», and dea^eaae as it rises. 
Hence, to reduce the volume of a gas at 
any pressure, to what it would be under 
the mean pressure of 30 inches of mer- 
cury; multiply tlie volume by the parti- 
cular barometrical pressure, and divide the 
product by 30; the quotient is the true 
volume. If the gas be contained in a 
vessel over mercuT}-, so that the liquid me- 
tal stands in the inside of the tube higher 
than on the outside, it is evident that the 
gas will be compressed by a less weight 
than the ambient atmosphere, in proportion 
to the difference of the mercurial levels. If 



Volume. 

1.008333 

1.010416 

1.012499 

1.014583 

1.016666 

1.018749 

1.020833 

1022916 

1.024999 

1.027083 

1.029166 

1.031249 

1.033333 

1.035416 

1.037499 

1.039583 

1.041666 

1.043749 

1.045833 

1.047916 

1-049999 

1-052083 

1-054166 

1056249 

1.058333 

1.060416 

1.062499 

1.064583 

1.066666 

1.068749 

1.070833 

1.072916 

1.074999 

1.077083 

1.079166 

1.081249 

1.083333 



that difference were 10 inches, then one- 
third of tlie incumbent pressure would be 
counterbalanced, and the gas would become 
bulkier by one-third. Hence, we must sub- 
tract this difference of mercurial levels, from 
the barometric altitude at the instant, and 
use this reduced number or remainder, as 
the proper multiplier in the above rule. In- 
stead of reducing the volume of a gas to 
what it would be under a mean pressure of 
30 inches, it is often desirable to reduce it 
to another barometrical height, which exist- 
ed perhaps at the commencement of the ex- 
perimental investigation. Tlius, in applying 
the eudiometer by slow combustion of phos- 
phorus, we must wait for 24 hours, till the 
experiment be fiinished. But in that pe- 
riod, and in our fickle climate, the mercury 
of the barometer may have moved an inch 
or more. The general principle, that the 
volume is inversely as the pressure, measur- 
ed by the length of the mercurial column, 
affords the following simple rule: — Multi- 
ply the bulk of the gas by the existing 
neiglit of the barometer, and divide the pro- 
duct by the original height, the quotient is 
its bulk as at the commencement of the ex- 
periment. The barometric pressure is esti- 
mated by the inches on its scale, minus the 
difference of mercurial levels in the pneu- 
matic apparatus. By bringing the two sur- 
faces to one horizontal plane, this correction 
vanishes. The tacility of doing so witli my 
eudiometer, is one of its chief advantages. 

If we are operating in the water pneu- 
matic cistern, we can in general bring the 
two surfiices to a level. If not, we must 
allow one inch of mercurial pressure for 
13.6 inches of water; and, of course, 1-lOtIi 
of a barometical inch, for every inch and 
tliird of water. 

M. Gay-Lussac contrived a very ingeni- 
ous apparatus, to determine tlie change of 
volume, which an absolutely dry gas under- 
goes, when water is admitted to it, in mi- 
nutely successive portions, till it (or the 
space it occupies) becomes saturated. He 
deduced from these accurate experiments, 
the following formula, whose results coin- 
cide perfectly with those deducible from 
Mr. Dalton's and my experiments on the 
elastic force of aqueous vapour. 

When a perfectly dry gas is admitted to 
moisture, its volume, v, augments, and be- 

comes ^ x \ in which p — the barometric 

P'-'f 
altitude, in inches, and/™ the elastic force 

of steam at the given temperature. Hence, 
100 cubic inches of dry air, weighing 30.519 
grains, become 101.75, when transferred 
over water at 60^. Therefore, 100 cubic 
inches of such aeriform matter, standing in 
a jar on the hydro-pneumatic trough, must 
consist o\, 

98.28 cubic inches diy air - 29.99 gr. 
1.72 aqueous vapour — 0.327gr. 
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Weight of 100 cttbic inches of gaseous specific gravity, in the worlahop of 

air, over water at 60® ^ 30.3 17 gr. Procrustes. But for be it from me, to retort 

For hydrogen we shall have, on him, the insinuation which he throws out 

98.28 inches dry gas - «= 8.08157 a^inst M. Thenaid in bis system of Che- 

1.72 aqueous vapour =0.32680 mistry, vol. iv. p. 385: <«Thi8 result ap- 

proaches so nearly that of LAVoisier (Prout), 

Weight of 100 cu. in. moist gas ™ 2.40837 that there is reason to suspect that the coin- 

Heac« its sp. gr. compared to that of dry cidence is more than accidentaL" In fact, 

2.40837 Dr. Thomson's present experiments in the 

aa, wiU be — .^^^^g — 0.078S1, and com- above case, would prove a great deal too much. 

2*40837 Every result indeed which he sets down ia 

pared to moist mt — * -- — 0.07944. the above two journals, is logically deduci- 

« ,, . u 11 u / !-• .u ble from pre-existing facts, and in my appre- 

Por chlorine we shaU have (making the sp, hension, does not ad^ an iota to the strength 

*^'2o«o T^-^ u ^' *^no*.* of their former evidence. There are many 

• rHS ^^'^ *"^°^* * *^'1rltl niceties to be observed, before we can obtain, 

1,72 aqueous vapour - — 0.3268 by ea:/>mmcnf, the exact densities of gaseous 

•nr-i.^^^/^^ . 1. ._^vi ZZT7ZL matter. On this subject the reader may 

Weight of 100 cu.m. of moist chl. « 75.3125 consult, with much advantage, Biot's Trtuti 

Hence, its sp. gr. compared to that of dry de Physique, vol. Ist, where geometry and 

air. will be — 75^125 experiment go hand and hand, notwithstand- 

sir, wiU be - -55^— « ^.4077, and com- j^^ j^^ Thomson's condemnation of it, in 

, . 75.3125 the folbwing words: "Indeed, to be con- 

psted to. moist air » ^jj^^?" "* 2.48416. vinced of the little utility of mere mathe- 

Now, the first is almost the density as- n»t»cal ^T^ulas, towards promoting this sci- 

signed long ago,by M.M. Gay-Lussac and ^"^^ ^^thoxit the aid of experiment, the 

, TEcnaidj ?n which, if we make the correc ^J.^^.^^,,^^,^".^^ *? P*!'^?^ ^^^ chemical part 

! tion for aqueous vapour present in it, on ac- « , °* ^ I^''*^^ ? Pht/sique, where he will 

count of ^is gas never being collected over ^T *^"?^^"^ of specimens of most elabo- 

mercury, we shall have its true specific grav. ^^^ mathematical investigations, which leave 

- 2.5.. Sir H. l^vy brought o\t a STm- t^lZ^^f?} S''V'±'''.!^%^^^ 



MMgned by Dr. Thomson (Annals for Sept. J?^ research to his artacle Decomposition, m 

ind Oct. 1820,) for the former erroneous ^he Supplement to the Enc. Bnt. 5th edit.* 

estimates of the sp. gravity of that gas, can- ,^Tk'? ^'''''\ '^ separated by glanda 

not surely apply to the two first chemists of f*^^,^ between the membranes which hne 

the age; namely, that the chlorine they pre- ^f «tomach; and from these it is emitted 

pared as tlie standard of comparisoiC was '"^ *^® stomach itself. 

impure. I think the true reason is that. From various experiments it follows: 

i^ich I have now given. 1^* I'hat the gastric juice reduces the ali- 

For olefiant and carbonic oxide gases, we ^^"^^ ^'^^^ ^ uniform magma, even out of 

shall have, the body, and in vitro; and that it acts in 

98.28 cubic inches « » 29.1564 the same manner on the stomach afterdeath; 

1.72 vapour - - .. 0,3268 ^Wch proves that its effect is chemical, and 

____ almost independent of vitality. 2. That the 
Weight of 100 cub. in.of moist gas — 29.4832 gastric juice effects the solution of the ali- 
Hence, its sp. gr. compared to that of dry ^^^^^ included in tubes of metal, and con- 
29 483§ sequently defended from any trituration. 3. 
air, will be — -3 j^jj- « 0.966, and to That though there is no trituration in mem- 
29 4832 branous stomachs, this action powerfully as- 
moist air — ' » 0.9725. sists the effect of the digestive juices in ani- 
30.317 mals with a muscular stomach, such as ducks, 

geese, pigeons, &c. Some of these animals^ 
Dr. Thomson appears to have collected bred up with sufficient care that they might 
aa chlorine, olefiant ^, and carbonic oxide, not swallow stones, have nevertheless broken 
over water. Hence, his Lite results on them, spheres and tubes of metal, blunted lancets, 
n at 60° F. we erroneous} and instead of and rounded pieces of glass; which were in- 
confirming the theoretical numbers deduci- troduced into their stomachs. Spallanzani 
We from Higgins's atomic doctrine, and M. hasascertained,thatflesh, included in spheres 
uay.Lu9sac s theory of volumes, they are in- sufficiently strong to resist the muscular ac- 
consistent with both. One might suppose that tion, was completely digested. 4. That 
he had prepared his apparatus for measuring gastric juice acts by its solvent power, mi 
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jK>t as » ferment; because the oidinaiy and of our globe; tfaroufjfa the secondy we endeji'- 

natural (ligation is attended with no oisen- vour to penetrate into the causes of these 

gagementof air, or inflation, or heat, or, in collocations. A valuable work has^ been 

a woid, with any other of the phenomena of lately published, comprehending^ a ^ew of 

fermentation. both parts of the subject, by Mr. GreencHi^h, 

* GratiiriTK. A mineral substance al- to wnich I refer my readers for much in- 
lied to Vesumn. Its colours are olive-green, struction, communicated in a very interest- 
leek-green, green of other shades, and ing manner. Theplanoftliis work permits 
brown. It occurs crystallized in rectangu- me merely to ^ve in this place an outline 
lar four-sided prisms, which are so short as of the general arrangement of the g^reat mi- 
to appear tables. Lustre glistening, often neral masses, as ascertained by Werner, and 
dull. Cleavage imperfect, but three-fold described by Professor Jameson, 
rectangular. Fracture fine splintery. lYans- There is a great class of rocks, which lies 
lucent on the edges. Rather easiW frangi- under eveiy other, but never over any of 
ble. Harder than feldspar, but sorter than them; it is therefore reckoned by \Vemer 
quartz. Sp. gr. 2. 98. It melts before the the oldest or first tormed. It is denomi- 
blow.pipe into a brownish-yeUow transpa- nated the j^imlnie class. The rocks belong- 
rent glass. It is found along with calcare- ing to this class, have a crystalline appear- 
ous spar in the valley of Fassa in the jl\rol. ance, indicating that they have been precipi- 
Its constituents are, lime 35.5, silica 29.64, tatediromastateof chemical solution. Xher 
alumina 24.8, oxide of iron 6.56, volatile are principally composed of siliceous, anti- 
matter 3. j.* laceous, and ' mugnesian earths. Granite, 

Gelatik, Gellt, or Jxllt, an animal gneiss, mica-slate, clay -slate, serpentine, por- 

substance, soluble in water, capable of as- phyry, and syenite, are of this kind. Of these^ 

suming a well-known elastic or tremulous granite is the oldest, and syenite is the new- 

(X)nsistence by cooling, when the water is est 

not too abundant, and liqiiefiable again by To this succeeds another considerable 

increasing its temperature. I'his last pro- class of rocks, which Werner denominates 

perty distinguishes it from albumen, which transition. In this class, which is principallj 

becomes consistent by heat. It is precipi- composed of chemical productions, mechan- 

tated m an insoluble form by tannin, and it ical depositions first make their appear- 

is this action of tannin on gelatin tiiat is tlie ance, but in the earlier part, in inconsidera- 

foundation of the art of tanning leather. See ble ttutntity. 
Glub. Limestone first occurs in considerable 

* According to the analj^'as of MM. Gay- quantity in this class. 

Jbussac and Thenard gelatin is composed of Gray wacke, g^ywacke slate, and transi- 

Carbon, - 47 881 tion limestone, are the predominating rocks 

Oxygen, - 27.207 of this class. 

Hydrogen, - 7.914 Still newer, and consequently lower, thaa 

Azote, - • 16.998 the transition class, is the extensive class 

— of floetz rocks. Here mechanical deposites 

100.000* occur in great quantity, and the proportion 

Gems. This word is used to denote such of chemical precipitate decreases. The prin- 

stones as are considered by mankind as pre- cipal rocks are limestone and sandstone; to 

cious. These are the diamond, the ruby, these may be added gypsum, salt, and great 

the sapphire, the topaz, the chrysolite, the accumulations of inflammable matter in the 

beryl, the emerald, the hyacinth, the ame- state of coal. 

thyst, the garnet, the tourmalin, the opal; Still newer and lower is the class of alia- 

and to these may be added, rock crystal, the vial rocks, which are almost entirely com- 

finer flints of pebbles, the cat's eye, the ocu- posed of mechanical deposites. Sand, clay, 

lus mundi, or hydrophanes, the chalcedony, loam, and coal, are the principal earthy mas- 

the moon-stone, the onyx, the carnelian, ses that belong to this class, 
the sardonyx, agates, and the I^brador- The newest of all, is the class of volcanic 

stone; for which, consult the several articles rocks. Difl'erent kinds ot lava and fu^ in- 

respectively. elude nearly all the variety of rocks belong- 

Geodes. a kind of aetites, the hollow of ing to this class, 
which, instead of a nodule, contains only In the first class, we observe several rocks 

loose earth, and is commonly lined with always disposed in conformable and unbro- 

srystals: ken stratification, and in which the newer 

* Geooitost. See Geologt* and newer strata, have always a lower and 
'^Geoloot. a description of the struc- lower level. Gneiss, mica-slate, and clay- 

ture of the earth. This study may be di- slate, are of this kind. The g^ranite stretch- 

vided, like most others, into two parts; ob- es under them uninterruptedly, and some- 

servation and theory. By the first we learn times rises up through them, or juts up in 

the relative positions of the g^at rocky or the form of single caps or great matees; so 

mineral aggregates that eompose the erust that the gneissi and other roiksj are dispeee4 
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«B its surface, sametimes in a concave, some- 
times in a convex direction; sometimes sad- 
dle -shaped, and frequently mantle-shaped. 
It is evident, from the relations of the stra- 
ta, that granite will frequently form the 
greatest heights on the surface of the globe. 

Poiphyry has a veiy diiferent kind of 
stratincation from the preceding rocks. It 
occurs sometimes broken, sometimes un- 
broken. When broken, it presents caps, 
upfillingSy and shield-shaped stratifications. 
When unbroken, it forms widely extended 
masses. Its position is imconjbrmablt and 
mxriying. 

Graywacke occurs sometimes in an un- ' 
conformable position; also in caps, upfillinfi;8, 
and ttbteld-shaped, and frequently manlle- 
shi4)ed strata, surrounding the older moun- 
tuns. 

The limestone and sandstone formations 
are usually disposed in a mantle-shape around 
the older formations; sometimes they are bro- 
ken, but more frequently unbroken. They 
are veiy common and widely distributed for- 
mations. 

Coal again shows a very peculiar charac- 
ter. Its original extent is not considerable; 
it even appears interrupted and broken; but 
its internal characters snow that its present 
apparently broken appearance is its original 
Qiie. It occurs commonly in trough and ba- 
nn.abaped hoUowsj, and its strata have con- 
sequently a concave direction. 

The rocks of the newest JloetZ'trap firman 
Uvti are distinguished from the older by 
their unconformable overlying, and broken 
rttatification. In these respects, they nearly 
wree with porphyry. When the continuity 
fit the formation is broken, it occurs in caps, 
opfiHings, and rarely shield-shaped. 

TsMp efthe different Mnmiam Rooks, 

Class I. 
Primiivero€k8» 
1. Granite. 
3 Gneiss. 

3. Mica-slate. 

4. Clay-slate. 

5. Primitive limestone. 

6. Primitive trap. 

7. Serpentine. 

8. Poiphyry. 

9. Syenite. 

10. Topaz-rock. 

11. Quartz-rock. 

13 Primitive flinty-slate. 
13. Primitive gypsum. 

14 White-stone. 

Class IT. 
TrmmtUm rocks* 
!• Tranntion limestonei 
3. Transition trap. 
^* Qraywacke» 
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4. Transition flinty-slate. 

5. Transition gypsum. 

Class III. 

Fhetz rocks. 

1. Old red sandstone, or first sandstone for- 
mation. 

2. First or oldest iloetz limestone. 

3. First or oldest toetz gypsum. 

4. Second or variegated sandstone forma- 

tion. 

5. Second iloetz gypsum. 

6. Second floetz Smestone. 

7. Third floetz limestone^ 

8. Rock-salt formation. 

9. Chalk formation. 

10. Floetz-trap fi^rmation. 

11. Independent coal formation. 

12. Newest floetz-trap formation. 

Class IV. 
AUvsmal rocks* 

1. Peat. 

2. Sand and gravel. 

3. Loam. 

4. Bog-iron ore. 

5. Nagelfluh. 

6. Calctuff*. 

7. Calc-sinter. 

Class V. 
Volcanic rocks, 
♦ Pseudo-volcanic rocks. . 

1. Burnt clay. 

2. Porcelain jasper. 

3. Earth slag. 

4. Columnar clay iron«rtone. 

5. Poller, or polishing slate. 

♦♦ True votcanic rocks. 

1. Ejected stones and ashes. 

2. Different kinds of lava. 

3. The matter of muddy eruptions. 

Professor Jameson has lately announced 
a new volume on geology, which will most 
probably exhibit some modification of the 
above arrangements, to which Mr. Gree- 
nough, and other accurate practical geolo- 
gists, have made several objections. 

The ancient history of the globe, which 
may be regarded as the ultimate object of 
geological researches, is undoubtedly one of 
the most curious subjects that can engage 
the attention of enlightened men. The low- 
est and most level parts of the earth, whea 
penetrated to a very great depth, exhibit no- 
thing but horizontal strata, composed of va- 
rious substances, and containing almost all 
of ihem innumerable marine productions. 
Similar strata, with the same kind of produc- 
tions, compose the hills even to a great 
height. Sometimes the shells are so nume- 
rous as to constitute the entire body of the 
stratum. They are almost eveiy-where in 
such a perfect state of preservation, that even 
tlie smallest of them retun their most deli- 
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fMLte parts, their sliarpest ridg^Sy and tender^ aolutien; and when the surface of the Beaks 

est processes. They are found in elevations .came to be divided by islands and projecting' 

fiar above the level of every part of the ocean, ridges, different changes took place in every 

and in places to which the sea could not be .separate basin, 

conveyed by any presently existing cause. These irrijptions and retreats of tUe sea 

They are not merely enclosed in loose sand, .liave neither been slow nor gradual; in«st of 

but are often increased and penetrated on all the catastrophes which have occasioned them 

sides by .the hai^est stones. Every part of have. been sudden; and this is easily proved, 

the earth, every hemisphere, every continent, . especially with regard to. the last of them, or 

every island of any size, exhibits tlie same the Mosaic deluge, the traces of which are 

phenomenon. We are therefore forcibly very conspicuous. In the northern regions 

led to believe, not only that the sea has at it has left the carcases of some large quadru- 

one period or another covered all our plains, peds, which the ice hfd arrested, and which 

but that it must have remained' there for a are preserved even to the present day, with 

long time, and in a state of tranquility; their skin, their hair, and their flesh. If 

which circumstance was necessary for the they had not been frozen as so.on as killed, 

formation of deposites so extensive, so thick, . they must have been quickly decomposed by 

in part so solid, and containing exuvix so putrefaction. But this perpetual frost could 

perfectly preserved. A nice and scrupulous not have taken possession of the reg-ions 

comparison of the forms, contexture, and which these animals inhabited, except by the 

composition of these shells, and of those same cause which destroyed them; this cause 

which still inhabit the sea, cannot detect . must therefore have been as sudden as its 

the slightest difference between them. They effect. The two most remarkable pheno- 

have therefore once lived in the sea, and . mena of this kind, and which must for ever 

been deposited by it; the sea consequently banish all idea of a slow and gradual revolu- 

inust have rested in the places where the tion, are the rhinoceros, discovered in 1771 

deposition has taken place. Hence it is evi- on the banks of the VilhoxUy and the ele- 

dent, that the basin or reservoir containing . phant, recently found by M. Adams near 

the sea has undergone some change, eitlier the mouth of tlie Sena* This last retmned 

in extent, sitiiation, or both. . its flesh and skin, on which was hair of two 

The traces of revolutions become still . kinds; one short, fine, and crisped, resemb- 

more apparent and decisive, when we ascend ■ ling wool; and the other like bristles. The 

a little higher, and approach nearer to the flesh was still in such high preservation, that 

foot of the great chain of mountains. There it was eaten by dogs. Every part of the 
are still found many beds of shells; some of globe bears the impress of these great and 

these are even larger and more solid; the terrible events so distinctly, that they must 

shells are quite as numerous, and as entirely be visible to all who are qualified to read 

preserved; but they are not of the same their history in the remains which they have 

species with those which were found in the . left behind. — See Ctmer^s Theory of ^ 

less elevated regions. The strata which Earth, 

contain them are not so generally horizon- I shall conclude this article by stating, 

tal; they have various degrees of inclination, that this naturalist, the most learned of the 

and are sometimes Situated vertically. While present day, as well as Doloniieu, Deluc, 

in the plains and low hills it was necessary to and Greenough, concur in thinking that not 
dig deep in order to detect tlie succession of above 5000 or 6000 years have elapsed since 

the strata; here we perceive them by means the period of the deluge, which agrees with 

of the valleys, which time or violence has the Mosaic epoch of that catastrophe.* 

produced, and which disclose their edges ♦ Geeminatiof. The vital developement 

to the eye of the observer. of a seed, when it first begins to grow.* 

Thus the sea, previous to the formation Gildiitg. The art of covering the sur- 

ofthe horizontal strata, had formed others, faces of bodies with gold, 

which by some means have been broken. The gold prepared for psunting is called 

lifted up, and overturned in a thousand shell-gold or g^ld-powder, and may be oh- 

ways. But tlie sea lias not always deposited tained by amalgamating one part of gold 

stony substances of the same kind. It has with eight of quicksilver, and afterward eva- 

observed a regular succession as to the na- porating the latter, which leaves the gold in 

ture of its deposites; the more ancient the the form of powder; or otherwise the metsJ 

strata are, so much the more uniform and ex- may be reduced to powder by mechanical 

tensive are thev; and the more recent they trituration. For this purpose, gold leaf must 

are, the more hmited are they, and the more be g^und with honey or strong g^m-water 

variation is observed in them at small dis- for a long time; and when the powder is 

tances. Thus the great catastrophes which sufiiciently fine, the honey or gum may be 
have produced revolutions in the basins of washed off with water, 

the sea, were preceded, accompanied, and For cold gilding by friction, a fine linen 

followed by changes in the nature of the rag is steeped in a saturated solution of gold 

fluid, and of the substances which it held in till it has entirely imbibed the Hquor; this 
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ng is then dried over a fire, an4 aftervwd ofsolpliate of copper; then expose it to a 
burned to tinder. Now» when any thing is red heat» which bums off the wax; andy 
to be (plded, it must be preinously well bur- lastly, the work is cleared with the scratch 
nished; a piece cf cork is then to be dipped, brush, and burnished, if' necessaiy, with a 
first into a solution of salt in water, and af- steel tool. The use of tlie wax seems to 
terwud into the black powder; and the piece, consist merely in covering defects, by the 
alter it is burnished, rubbed with it. diffusion of a quantity of red oxide of cop- 
For water gilding, the solution of gold per, which is left behind after the burning. 
may be evaporated till it is of an oily con- The gilding of iron by mere heat is per- 
sistence, suifered to crystallize, and the crys- formed by cleaning and polishing its sur- 
tals dUsBolved in water be employed instead face, and then heating it till it has acquired 
of the aund solution. If this be copiously a blue colour. When this has been done, 
diluted with alcohol, a piece of clean iron the first layer of gold leaf is put on, slightly 
win be ^kled by being steeped therein. Or burnished down, and exposed to a gentle 
add to the solution about three times its fipg. It is usual to give three such layers, 
quantity of sulphuric ether, which will soon ^^ f^^^ ^t the roost, each consisting of a 
Uke up the nitro-munate of gold, leaving gj^gle leaf for common works, or two for 
the acid colourless at the bottom of the ves- extraordinary ones. The heating is repeat- 
fd, which must then be drawn off. Steel ^^ ^^ ^^^.jj j ^^^ i^^ ^f ^ the work 
dipped into the ethereal solution for a mo- -^ burnished 

ment, and instantly washed in clean water, ^j,^ jj^j^* ^^ ,3^^^^^^ j^ ^^^^ j^ ^^^ f^,_ 

will be completely and b;5«tifully covered lo^jng^^^y, ^Vhen the buttons, which are 

J!* ^V'^'k I^ """S^^- °*^^* '*;fi!L of copper, are made, they are dipped into 

be well Dohshed, and .Y;?^ J very cl^^^^^ dilute*^liitric acid to clean them, ilnd then 

For the ^f'^^^J^,^^^'^^ burnished with a hard black stone. They 

2CSL!fJ^J H-tLlvT^ ^ then put into a nitric solution of mer- 

sublimate are dissolved in nitnc acid, ana a j *•« j u * —mu u u **ii 

solution of gold is made in this menstruum; f •"7t and stirred about with a brush, till 

upon this the solution is somewhat concen- ^J ^^ quite white. An amalgam of gold 

tMted, and applied to the surface of silver, and mercury is then put into an earthen 

which becomes quite black; but on being vessel with a small quantity of dilute nitric 

expooed to a red heat, it assumes the ap- ac»d» and m this mixture the buttons are 

pearance of ^ding. stin-ed, till the gold attaches to their sur- 

The method of gilding silver, brass, or face. They are then heated over the fire, 

copper, by an amalgam, is as follows; Eight till the mercury begins to run, when they 

parts of roercury, and one of gold, are incor- sre thrown into a large cap made of coarse 

porated together by heating them in a cruci- wool and goat's hair, and in this they are 

ble. As soon as the gold is perfectly dis- stirred about with a brush. The mercury 

solved, the mixture is poured into cold wa- is then volatilized by heating over the fire 

ter, and is then ready for use. in a pan, to the loss of the article, and in- 

Before the amalgam can be laid upon the jury of the workmen's health; though the 

Wfface of the metal, this last is brushed over ei'eater part might be recovered, with less 

with dilute aquafortis, in which it is of ad- injury to the operators. By act of parlia- 

vantage that some mercury rosy have been ment, a gross of buttons, of an inch diame- 

Assolved. Some artists then wash the me- ter, are required to have five grains of gold 

tal in fair water, and scour it a little with on them; but many are deficient even of 

fine sand, previous to the application of the this small quantity. 

gold; but others apply it to the metal while Painting with gold upon porcelain or 

1^ wet with the aquafortis. But in either glass is done with the powder of gold, 

case the amalgam must be laid on as uni- ^},ich remains behind after distilling, the 

formly aa posnble, and spread very evenly gq^a regis from a solution of that metal. 

wHh a brass-wire brush, wetted from time to it ig Uid on with borax and gum-water, 

time with fair water. The piece is then burned in, and polished. The gilding of 

hid upon a grate, over a charcoal fire, or m gj^ss is commonly effected by covering the 
a small oven or fiirnace^apted to this pur- ^ ^j^ ^ solution of borax, and applying 

pose. TJe heat drives c^ the mercury, and ^^^^ j^^^ i^ ^^i^ i^ afterwards fixed 

leaves the gold behind. Its defects are then | burnine 

^i^ "S**^ !f™«'fi«^ ?^^^t Gilding in oU is performed by means of 

applications of more amalgam, and addi- ^ ^^. , Aj „„j^«tK-. «««»*. ^^ ^^\a «;,*. 

tki^ appHcation of heat. '^The expert i^r- » P""^. »old wn^?r the name of gold size. 

tiits howlver, make these additional appH- ^^ <^n%«V' -f ?^"*^ f /if '^*\" V^l^A 

cations whUe the piece remains in the*Xr- »*.^d o»l ^^^^^ "Po" Charge), and mixed 

Mce, though the practice is said to be highly with yellow ochre. It is said to improve 

noxioiu on account of the mercurial fiimes. jn its quahty by keeping. This is laid upon 

After this it is rubbed with gilder's wax, ^he work, and when it has become so dry 

which may conast of four ounces of bees' as to adhere to the fingers without soiling 

wax, one ounce of vcidigris, and one ounce them, the gold leaf is laid on, and pressed 
Vol. II- 1^ 
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iown %rith cottott. Tkki mediod of 
mg 18 proper for wwk intended to be ex« 
posed to the weather. 

The method of gilding in burnished g^ld 
consists in covering the work with parch- 
ment size and whiting^, thinly laid on at five 
or six different ^mes. This is covered 
with a yellow size made of Armenian bole, 
a little wax, and some parchment size; but 
in this, as in most other compositions used 
in the arts, there are variations which de- 
pend on the skill or the caprice of the ar- 
tists. When the size is dry, the gold is 
applied upon the surface previously wet- 
ted with clear water. A certain number 
of hours after this application, but previ- 
ous to the perfect hardening^ of the com- 
position, the gold mav be very highly bur- 
nished with a tool of agate made for this 
purpose. This gilding is fit only for work 
within doors; for it readily comes off upon 
being wetted. 

The edges of the leaves of books are 
gilded by applying a composition of one 
part Armenian bole, and one quarter of a 
part of sugar-candy, ground together with 
white of egfgs. This is burnished while 
the book remains in the press, and the 
gold is laid on by means of a little water. 

Leather is gilded either with leaf-brass 
or silver, but most commonly by the latter, 
in which case a gold coloured varnish is 
laid over the metal. Tin-foil may be used 
instead of silver leaf for this less perfect 
rilding upon such works as do not possess 
flexibility. 

* Glass. Most of the treatises, which 
I have seen on the manufacture of glass, 
illustrate a well known position, that it is 
easy to write a large volume, which shall 
communicate no definite information. 
There are five distinct kinds of glass at 
present manufactured:— 

1. Flint glass, or glass of lead. 

S. Plate glass, or glass of pure soda. 

3. Crown glass, the best window-glass. 

4. Broad glass, a coarse window-glass. 

5. Bottle, or coarae g^reen glass. 

1. Ffint Glatff so named because the sili- 
ceous ingredient was orijrinally employed 
in the form of ground flints. It is now 
made of the following compositions- 
Purified Lynn sand, 100 parts 
litharge or red lead, 60 
Purified pearl ash, 30 

To correct the green colour derived from 
combustible matter, or oxide of iron, a lit- 
tle black oxide of manganese is added, and 
sometimes nitre and arsenic. The fiision is 
accomplished usually in about thirty hours. 

2. Plate GIm§. Good carbonate of soda 
procured by decomposing common salt 
with pearl ash, is employed as the flux. 
The proportion of the materials it. 



Vnfe itnd, ••-••• 43.0 
Dry sttbcarbonate of soda, - 3&5 
Pure quicklime, .... 4b 

Nitre 1.5 

Broken plate glass, - • - 35.0 

100.0 
About seventy parts of good plate glnea 
may be run off from these materials. 

3. Crown, «r iSne Windaw-glatt, Thia ie 
made of sand vitrified by the impure baril- 
la, manufactured by incineration of sea- 
weed, on the Scotch and Irish shores. The 
most improved composition, is 

Bymeauure, Byx^ghi^ 
Fine sand purified, 5 200 

Best kelp ground, 11 330 

These ing^iUents are mixed, and then 
thrown into the fritting arch, where the 
sulphur of the kelp is dissipated, and the 
matters are thoroughly incorporated, form- 
ing, when withdrawn at the end of lour 
hours, a grayish-white tough mass, which 
is cut into brick-shaped pieces, and ai^er 
concretion and cooling, piled up for use. 
By Ibnjp keeping, a soda emorescence forma 
on their surface. They are then supposed 
to have become more valuable. These 
bricks are put into the melting pots, and 
sometimes a proportion of common salt is 
thrown in towards the end of the opera- 
tion, if the vitrification has been imperfect. 
Under the article tulphate of nda, in this 
Dictionary, retained from the old edition, 
there is the following sentence: *' Pajot des 
Charmes has made some experiments on 
it in fabricating glass; with sand alone, it 
would not succeed, but equal parts of car- 
bonate of lime, sand, and dried aulphate 
of soda, produced a clear, solid, pale-yel- 
low glass.'* In the Annals of Philosophy 
for Jan. 1817, we find the following notice 
from Schweigger's Journal, xv. 89.: Geh- 
len, some time before his death, was occu- 
pied with experiments on the preparatios 
of glass, by means of sulphate of soda. 
Professor Schweig^r has lately published 
the result of his trials. He found that the 
following proportions were the best:-~ 
Sand, .... 100 
Dry sulphate of soda, - 50 

Dry quicklime in powder^ 17 to 20 
Charcoal, • • ^ 4 

This mixture always g^ves a very sood 
^lass without any adaition whatever. Dur- 
ing the fusion, the sulphuric acid is decom* 
posed and drawn off, and the soda unites 
with the silica. The sulphate of soda ▼!• 
trifies very imperfectly, when mixed alone 
with the silica. The vitrification succeeds 
better when quicklime is sdded, and it 
smcceeds completely, when the proportioii 
of charcoal in the formula is added; be^ 
cause the sv^uric acid is thensby de> 
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eom|>6sed and ditsipated. Thi« deeom- ed to the accurate enYelopement of the in- 

poaitioa may be either effected during the terior part« which ia more slowly cooled. 

■kakli^ of the giaas, or before, at the plea- In most of the metala, the deg^e of flexi- 

•Qre of the workmen. bility they possess, must be sufficient to 

4. Broad GlatM, This ia made of a mix- remedy this inaccuracy as it takes place; 
litre of aoap boilers' waste, ^lp» and sand, but in glass, which, though very elastic 
The first ingredient consists of lime used and flexible, is likewise excessively brittle, 
for rendering the alkali of the soap boiler the ads^tation of the parts, urged different 
cauatic, the insoluble matter of his kelp ways b^ their disposition to retain their 
or barilla, and a quantity of salt and wa- respective dimensions and likewise to re- 
fer, all in a pasty state. The proportiona main in contact, by virtue of the cohesive 
■ecessarily vary. 3 of the waste, 1 of attraction, can be maintained only by an 
kelp, and 1 of s«id, form a pretty good elastic yielding of the whole, as far as may 
broad glass. They are mixed together, be, which will therefore remain in a state 
dried, and fritted. of tension. It is not therefore to be won- 

5. Bvttle GImm is the coarsest kind. It dered at, that a solution of continuity of 
It made of soaper's waste and river sand, any part of the surface should destroy this 
in proportions which practice must deter- equilibrium of elasticity; and that the sud- 
mme according to the qualtity of the den action of all the parts at once, of so 
waste; some soap boilers extracting more brittle a material, should destroy the con- 
aaline matter, and others less from their tinuity of the whole, instead of producing 
kelpa. Ck>mmon sand and lime, with a an equilibrium of any other kind. 

little common clay and sea salt, form a Though the facts relating to this dispo- 

cheap mixture for bottle glass.* tition of glass too suddenly cooled, are 

As far as observation has hitherto direc- numerous and interesting to the philoso- 

led 118, it appears to be a general rule, that pher, yet they constitute a serious evil 

(he hardness, brittleness, elasticity, and with respect to the uses of this excellent 

other mechanical properties of concealed materiaL The remedy of the glass-maker 

bodies, are greatly affected by the degree consists in annealing the several articles^ 

of n^idity with which they assume the which is done by placing them in a furnace, 

•olid state. This, which no doubt is re- near the furnace of fusion. The glasses 

ferable to the property of crystalfisation, are first put into the hottest part of this 

and its various modes, is remarkably seen furnace, and gradually removed to the 

IB steel and other metals, and seems to cooler parts at regular intervals of time. 

obtain in glass. When a drop of glass is By this means the glass cools very slowly 

•ufiered to fall into water, it is found to throughout, and is in a great measure free 

possess the remarkable property of flying from the defects of glass which has been 

mto minute pieces, the instant a small part too hastily cooled. 

of the tail is broken off. This, which is M. Heaumur was the first who made any 

iCommonly distinguished by the name of direct experiments upon the conversion of 

Prince Rupert's drop, is similar to the phi* glass into porcelain. Instances of this ef- 

losophicsi phial; which is a small vessel of lect may be observed among the rubbish 

thick glass suddenly cooled by exposure of brick-kilns, where pieces of green hot* 

to the air. Such a vessel possesses the ties are not imfrequently subjected by ac- 

property of -flyin? in pieces, when the cident, to the requisite heat; but the di« 

smallest piece of flint or angular pebble is rect process is as follows: A vessel of 

let fall into it, though a leaden bullet may green glass is to be filled up to the top 

be dropped into it Kom some height with- with a mixture of white sand and gypsum, 

out injury. Many explanations have been and then set in a large crucible upon a 

ofikred, to account for these and otlier si- quantity of the same mixture, with which 

inilar appearances, by referring to a sup- the glass vessel must also be surrounded 

posed mechanism or arrangement of the and covered over, and the whole pressed 

particles, or sudden confinement of the down rather hard. The crucible is then to 

natter of heat The immediate cause, be covered with a lid, the junctures we^ 

however, ai4>ears to be derived from the luted, and put into a potter's kiln, where 

ftct, that the dimensions of bodies sud- it must remain during the whole time that 

denly cooled remun larger, than if the re- the pottery is baking; afler which, the. 

frignration had been more gradual. Thus glass vessel will be found transformed in- 

tbe specific gravity of steel hardened by to a milk-white porcelain. The glass, on 

mdden cooling in water is less, and its di- fracture, appears fibrous, as if it were com- 

aensions consequently greater than that posed merely of silken threads laid by the 

of ^ same steel gradually cooled. It is side of each other: it has also quite lost 

more than probable, that an effect of the the smooth and shining appearance of 

tune aatitfe obtains ia glass; so that the glass, is very hard, and emits sparks of 

dinensions of the external and suddenly fire when struck with steel; though not so 

CMdod tttrftceKSEUua Uigor thioi arc auit* brufUy i» real porcdaia. Lewis obscrTcd, 
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tbftt the aboTe-mentioned materials liare 5.64. It occurs along^ with rock eaH And 

not ejcclusively this effect upon glass; but Epsom salt, on the borders of salt lakes* 

that powdered charcoal, soot, tobacco-pipe and dissolved in the waters of lakes and 

clay, and bone^ubes, produce the same the ocean; in efflorescences on moorish 

change. It is remarkable, that the sur- ground; also on sandstone, marl-slate, and 

rounding sand becomes in some measure walls. It is found at Eger in Bohemia, on 

agglutinated by this process, which, if roeadow-gpround, as an efflorescence, and 

continued for a sufficient length of time, in galleries of mines in several placea.*— - 

entirely destroys the texture of the glass, JamMton. 
and renders it pulverulent. * Glauberits. Colours grayish-white. 

The ancient stained glass has been and wine-vellow. Crystallized in very low 
much admired, and beautiful paintings on oblique rour-sided prisms, the lateral 
this substance have been produced of late edges of which are 104^ 28', and 75^ S2f» 
years. The colours are of the nature of Lateral planes transversely streaked; ter- 
those used in enamelling, and the glass minal planes smooth. Shining. Fracture 
should have no lead in its composition. Mr. foliated or conchoidaL Softer than calca- 
Brongniart lias made many experiments reous spar. Ti*ansparent. Brittle. Sp. 
on this subject. The purple of Cusstus, gr. 2.7. It decrepitates before the blow- 
mixed with six. parts of a flux, composed pipe, and melts into white enamel. In wa- 
of borax, and glass made witli silex and ter it becomes opaque, and is partly solu- 
lead, produces a very beautiful violet, but ble. Its constituents are, dry sulphate of 
liable to turn blue. Red oxide of iron, lime 49; dry sulphate of soda 51. It is 
prepared by means of the nitric acid and found imbedded in rock-salt, at Villaruba, 
subsequent exposure to fire, and mixed near Ocana, in New Castile in Spain.*—' 
witli a flux of borax, sand, and a small Jameton. 
portion of minium, produces a fine red. Gl axing. See PoTTsaT. 
Muriate of silver, oxide of zinc, white GLiMiiBa. A name occasionally applied 
clay, and the yellow oxide of iron, mixed to micaceous earths, 
together without any flux, produce a yel- * Gliadink. See Glutsn.* 
low, light or deep, according to the quan- Glucina. This earth was discoTered 
tity laid on, and equal in beauty to that of by Vauquelin, first in the aqua marina, and 
the ancients. A powder remains on the afterward in the emerald, in the winter of 
surface after baking, which may easily be 1798. Its name is derived from its distin- 
cleaned off. Blue is produced by oxide of guishing character of forming with acids, 
cobalt, with a flux of silex, potash, and salts that are sweet to the taste. The fol<- 
lead. To produce a green, blue must be lowing is his method of obtaining it: — 
put on one side of the glass, and yellow Let 100 parts of beryl, or emerald, be re- 
on the other; or a blue may be mixed with duced to a fine powder, and fused in a sil- 
yellow oxide of iron. Black is made by a ver crucible with 300 of ^ure potash. Let 
mixture of blue with the oxides of man- the mass be diffused in water, and dissol- 
ganese and iron. ved by adding muriatic acid. Evaporate 

The bendmg of the glass, and alteration the solution, taking care to stir it toward 
of the colours, in baking, are particularly the end: mix the residuum with a large 
to be avoided, and require much care, quantity of water, and filter, to separate 
Gypsum has been recommended for their the silex. Precipitate the filtered liquor, 
support, but this frequently renders the which contains the muriates of alumina 
glass white, and cracked m all directions, and glucina, with carbonate of poUsh; 
probably from the action of the hot sul- wash the precipitate, and dissolve it in sul- 
phuric acid on tlie alkah m the glass. Mr. phuric acid. Add a cerUin quantity of 
Brongniart placed his plates of glass, some sulphate of poUsh, evaporate, and crystals 
of them much larger than any ever before of alum will be obtained. When no more 
painted, on very smooth plates of earth or alum is afforded by adding sulpliate of pot- 
porcelain unglazed. which he found to ash and evaporating, add solution of car- 
answer extremely well. bonate of ammonia in excess, shake the 

• GLAUBEa Salt. Native sulphate of mixture weU, and let it stand some hours, 

soda. Its colours are grayish and yellow- till the glucina is redissolved by the cx- 

ish-white. It occurs in mealy efflores- cess of carbonate of ammonia, and nothing 

cences, prismatic crysUls, and imiUtive but the alumina remains at the bottom 

shapes. Lustre vitreous. Cleavage three- of the vessel. Filter the solution, evapo- 

fold. Fracture conchoidal. Soft. Brit- pate to dryness, and expel the acid from J^ 

tie. Sp. gr. 2.2 to 2.3. Taste at first cooU the carbonate of glucina, by sUght ignition '^ 

ing, then saline and bitter. Its solution in a crucible. Thus 15 or 16 per cent of 

does not. like that of Epsom salt, afford a pure glucina will be obti^ned. 
precipitate with an alkali. Its constituents Glucina thus obtained, is a white, soft 

are. sulphate of soda 67; carbonate of soda powder, light, insipid, and adhering to the 

}6|; muriate of soda 11; carbonate of lime tongue. It docs not change vegetable 
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Uoes. It does not hardeiiy shrink, or agf- cea does not esflentially differ from other 
giutinate by heat; and is infusible. It is saccharine mucilages. The second, name« 
insoluble in water, but forms with it a ly, the starch, forms a gluey fluid by boil- 
slightly ductile paste. It is dissolved by ing in water, though it is scarcely, if at all, 
potash, soda, and carbonate of ammonia; acted upon by that fluid when cold. Its 
but not by pure ammonia. It unites with habitudes and products with the fire, or 
sulphuretted hydrogen. Its salts have a with nitric acid, are nearly the same as 
saccharine taste, with somewhat of astrin- those of gum and of sugar. It appears to 
gency. be as much more remote from the saline 
* Sir H. Davy's researches have rendered state than gum, as g^ro is more remote 
H more than probable, that glucina is a jlrom that state dian sugar. 
compound of oxygen and a peculiar metal- The vegetable gluten, though it existed 
lie substance, which may be called ^luci- before the washing, in the pulverulent 
mum. By heating it along with potassium, form, and has acquired its tenacity and ad- 
the latter was converted for the most part hesive qualities from the water it has im- 
into potash, and dark coloured particles, bibed, is nevertheless totally insoluble in 
having a metallic appearance, were found this fluid. It has scarcely any taste. When 
diiFused through the mass, which regained dry, it is semi-transparent, and resembles 
the earthy character by being heated in the glue in its colour and appearance. If it be 
air, and by the action of water. In this drawn out thin, when first obtained, it may 
last case, hydrogen was slowly disengaged, be dried by exposure to the air; but if it 
According to Sir H. Davy, the prime equi- be exposed to warmth and moisture while 
valent of glucina would be 3.6 on the oxy- wet, it putrefies like an animal substance, 
gen scale, and that of glucinum 2.6. These The dried gluten applied to the flame of 
are very nearly the equivalents of lime, and a candle, crackles, swells, and bums ex- 
calcium. From the composition of the actly like a feather, or piece of horn. It 
sulphate, Berzelius infers the equivalent to affords the same products by destructive 
be 3.2, and that of its basis 2.2.* distillation as animal matters do; is not 
6i.i7E. An inspissated jelly made from soluble in alcohol, oils, 6r ether, and is 
the parings of hides and other offals, by acted upon by acids and alkalis, when heat- 
boiliag them in water, straining through ed. According to Rouelle, it is the same 
a wicker basket, suffering the impurities with the caseous substance of milk, 
to subside, and then boiling it a second * Gluten of Wheat. — M.Taddey, an Italian 
time. The articles should first be digest- chemist, has lately ascertained that the 
cd in lime-water, to cleanse them from gluten of wheat may be decomposed into 
grease and dirt; then steeped in water, two principles, which he has distinguished 
stirring them well from time to time; and by the names, ^liadme (from ytja. gluten), 
lastly, laid in a heap, to have the water and ximome (from pv/un ferment). They are 
pressed out, before Uiey are put into the ' obtained in a separate state by kneading 
IxHler. Some recommend, that the water the fresh gluten in successive portions of 
should be kept as nearly as possible to a alcohol, as long as that liquid continues to 
boiling heat, witliout suffering it to enter become milky, when diluted with water. 
into ebullition. In this state it is poured The alcohol solutions being set aside, 
into flat frames or moulds, then cut into gradually deposite a whitisli matter, con- 
iquare pieces when congealed, and after- sisting of small filaments of gluten, and be- 
ward dried in a coarse net. It is said to come perfectly transparent. Being now 
improve by age; and that glue is reckoned left to slow evaporation, the gliadine re- 
the best, which swells considerably with- mains behind, of the consistence of honey, 
out dissolving by three or four days infu- and mixed with a little yellow resinous 
sion in cold water, and recovers its former matter, from which it may be freed, by di- 
dimensions and properties by drying. gestion in sulphuric ether, in which glia- 
Shreds or parings of vellum, parchment, dine is not sensibly soluble. The portion 
or white leather, make a clear and almost of the gluten not dissolved by the alcohol 
colourless glue. is the ximome. 

Glutkn (Vegetable). If wheat-flour Properties of Gliac&ne, — When dry, it 
be made into a paste, and washed in a has a straw-yellow colour, slightly trans- 
large quantity of water, it is separated in- parent, and in thin plates, brittle, having a 
to three distinct substances; a mucilagi- slight smell, similar to that of honeycomb, 
Doos saccharine matter, which is readily and, when slightly heated, giving out an 
dissolved in the liquor, and may be sepa- .odour similar to that of boiled apples. In 
rated .frooi it by evaporation; starch, which the mouth, it becomes adhesive, and has a 
is suspended in the fluid, and subsides to sweetish and balsamic taste. It is pretty 
the bottom by repose; and gluten, which soluble in boiling alcohol, which loses its 
remains in the hand, and is tenacious, very transparency in propoition as it cools, and 
ductile, somewhat elastic, and of a brown- then retains only a small quantity in solu- 
fray colour. The first of these substan- tion. It forms a kind of varnish in those 
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%odies to which It it applied* It fofteiif, aurement, it ibllowa that the leaf itself it 

but does not dissolve in cold distilled wa- t„W P»rt of an inch thick. This, how. 

tcr. At a boilinjf heat it is converted ever, is not the limit of the malleability of 

into froth, and the liquid remains sligrhtly gold; for the gold-beaters find it neceasary 

milky. It Is specifically heavier than water, to add three grains of copper in the oanoe 

The alcoholic solution of gliadme be- to harden the gold, which otherwise would 

comes milky, when mixed with water, and pass round the reguUrities of tfie newest 

b precipitated in white flocks by the alka- gkins, and not over them; and in usin^ the 

line carbonates. It is scarcely affected by old skins, which arc not so perfect and 

the mineral and vegeUble acids. Dry glia- tmooth, they proceed so far as to add twelve 

dine dissolves in caustic alkalis and in grains. The wire which is used by the 

acids. It sweUs upon red-hot coals, and Ucemakers, is drawn from an ingot of ail. 

then contracts m the manner of animal sub- yer, pre^ously gilded. In this way, from 

stances. It bums with a pretly lively the known diameter of the wire, or breadth 

flame, and leaves behmd it a light spongy when flattened, and its lengtii, together 

charcoal, difficult to incinerate. Gliadine, with the quanti^ of gold used, it is found, 

in some respccU, ajmroaches the proper, by computation, that the covering of gold 

ties of resins; but differs from them in be- j» only one 12th part of the thickness of 

ing insoluble in sulphuric ether. It is gold-leaf, though it is still so perfect as to 

very sensibly affected by the infusion of exhibit no cracks when idewed by a mi- 

nut-galls. It IS capable of itself of under- eroscope. 

going a slow fermenUtion, and produces yo acid acts readily upon gold but aqua 

fermentation in saccharine substances. regia, and aqueous chlorine. Chromic acid 

From the flour of barley, rye, or oau, no added to the muriatic, enables it to di»- 

gluten can be extracted, as from that of solve gold. 

wheat, probably because they contain too The small degree of concentration, of 

■mall a quantity.* See Zimomi. which aqueous chlorine is susceptible, and 

* Gneiss. A compound rock, consist- the imperfect action of the latter acids^ 

ing of feldspar, quartz, and mica, disposed render aqua reg^a the most convenient 8ol« 

in slates, from the predominance of the vent for this metal. 

mica scales. Its structure is called by When gold is immersed in aqua reg^a, 

Werner, granular-slaty. This geognostic an effervescence takes place; tl^ solution 

formation is always stratified; contains tinges animal matters of a deep purple, and 

sometimes crystals of schorl, tourmaline, corrodes them. By careful evaporation, 

and garnet, and is peculiarly rich in me- fine crystals of a topaz colour are obtained, 

tallic ores.* The g^ld is precipitated from Its solrent. 

Gold is a yellow metal, of specific gra- by a g^eat number of substances. Lime 

vity 19.3. It is soft, very tough, ductile, and magnesia precipitate it in the form of 

and malleable; unalterable and fixed, whe- a yellowish powder. Alkalis exhibit die 

ther exposed to the atmosphere, or to the same appearance; but an excess of alkali 

strongest heat of furnaces. Powerful bum- redissolves the precipitate. The precipi- 

ing mirrors have volatilized it; and it has tate of gold obtuned from aqua re^a by 

been driven up in fiimes, in the metallic the addition of a fixed alkali, appears to 

state, by flame urged upon it by a stream be a true oxide, and is soluble in 4e sul- 

of oxygen gas. The electric shock con- phuric, nitric, and muriatic acids; from 

verts it into a purple oxide, as may be seen which, however, it separates by standing, 

by transmitting that commotion through or by evaporation of the acids. Gallic 

gold leaf, between two plates of glass; or acid precipitates gold of a reddish colour, 

by causing the explosive spark of three or very soluble in the nitric acid, to which H 

more square feet of coated glass, to fall communicates a fine blue colour, 

upon a gilded surface. A heat of 3^ W. Ammonia precipitates die solution of 

or perhaps 1300* F. is required to melt it, gold much more readily than fixed alkalis. 

which does not happen till afrer ignition. This precipitate, which is of a brown, yd- 

Itscolourwhenmelted, isof abluish'g^en; low, or orange colour, possesses the pro- 

and the same colour is exhibited, by light perty of detonating with a very considera- 

transmitted through gold leaf. ble noise when gently heated. It is known 

The limits of the ductility and mallea- by the name of fulminating gold. The pre- 

bility of g^ld are not known. sence of ammonia is necessary to g^ve the 

The method of extending gold used by fulminating property to the precipitate of 

the gold-beaters, consists in hammering a gold; and it will be produced by precipi- 

number of thin rolled plates between skins tatingit with fixed alkali, from an aqua 

or animal membranes. By the weight and reg^ia previously made by adding sal am- 

measure of the best wrought g^ld leaf, it is moniac to nitric acid; or by precipitating 

found, that one grain is made to cover 56} the gold from pure aqua reg^a, by means 

square inches; and from the specific gravi- of sal ammoniac, instead of the ammonia 

ty of the metal> together with this mme^F alone. The ftilminating gold wdght aatr 
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fiNiftb noft than the gold made use of. A as' well as from that of a considerable pro* 
conuderable degree of precaution is ne- portion of these metals separating from 
ceaaary in preparing this substance. It each other by fusion, in consequence of 
ought not to be dried but in the open air, their different specific gravities, when their 
at a dietancc from a fire, because a very proportions do not greatly differ, it should 
gentle beat may cause it to explode. Se- seem, that their union is little more than 
▼eral lutal accidents have arisen from its a mere mixture without combination; for, 
ez|^ooioii» in consequence of the friction as gold leaf transmits the green rays of 
of ground stoppers in botUes containing light, it will easily follow, that particles 
^8 substance, of which a small portion of silver, enveloped in particles of |pold« 
lamained in the neck. will reflect a green instead of a white light. 
Fulnunating gold, when exposed by Ber- A strong heat is necessary to combine 
thollet to a very gentle heat in a copper platina with gold: it ^atly alters the co- 
tnhe, with the pneumatical apparatus of lour of the gold, if its weight exceed the 
merciiry, was deprived of its fulminating forty-seventh part of the mass. 
qualify and converted into an oxide, at the Mercury is strongly disposed to unite 
same time that ammoniacal gas was disen* with gold, in all proportions with which it 
paged. From this dangerous experiment it forms an amalgam: Uiis, like other amal- 
is asc^tained, that fulminating gold con- gams, is softer the larger the proportion 
sists Off oxide of gold combined with am« of mercury. It softens and liquefies by 
nonia. The same eminent philosopher heat, and crystallizes by cooling. 
eanaed fulminating gold to explode in cop- Lead unites with gold, and considerably 
per Tceaels. Nitrogen gas was disengaged, impairs its ductility; one-fourth of a g^ain 
a few drops of water appeared, and the to an ounce rendering it completely brit* 
gold was reduced to the metallic form. In tie. Copper renders gold less ductile, 
tiiis experiment he infers, that the ammo- harder, more fusible, and of a deeper co- 
aia was decomposed; that the nitrogen, lour. This is the usual addition in coin, 
suddenly assuming the elastic state, caused and other articles used in society. Tin 
the explosion, while the oxygen of the ox- renders it brittle in proportion to its quan- 
ide united with the by drogen of the alkali, tity; but it is a common error of chemical 
md formed the water. writers to say, that the sli^test addition 
This satisfiictory theory was still farther is safficient for this purpose. When alloyed 
confirmed by the decomposition of fulmi- with tin, however, it will not bear a red 
Bsting gold, which takes place in conse- heat. With iron it forms a gray mixture* 
qsence of the action of the concentrated which obeys the magnet. This metal ia 
sa^ihuric acid, of melted sulphur, fat oils, very hard, and is said to be much superior 
tad ether; all which deprived it of its fiilmi* to steel for the fabrication of cutting in- 
laliag quality, by combining with its am- struments. Bismuth renders gold white 
mania and brittle; as do likewise nickel, manga- 
Su^ilnireta precipitate gold from its sol- nese, arsenic, and antimony. Zinc producea 
lent, the alkati uniting with the acid, and the same efiect; and, when equal in weight 
fkit gold falling down combined with the to the gold, a metal of a fine grain is pro- 
lalphar; of which, however, it may be de- duced, which is said to be well adapted to 
prived by moderate heat. form the mirrors of reflecting telescopes. 
Most metallic substances precipitate gold on account of the fine polish it is suscep- 
Iram aqua regie: lead, iron, and silver, pre- tible of, and its not being subject to tarmsh. 
opitate it of a deep and dull purple colour; The alloys of gold with molybdena are not 
eopper and iron throw it down in its me- known. It could not be mixed with tung- 
tsfiic state; bismuth, zinc, and mercury, sten, on account of the infusibility of this 
likewise precipitate it. A plate of tin, im- last substance. Mr. Hatchett gfives the fol- 
■ersed in a solution of gold, affords a pur- lowing order of different metals, arranged 
pie powder, called the purple powder of as they diminish the ductility of gold: bis- 
Gasnoa^ iribich is used to paint in enamel, muth, lead, antimony, arsenic, zinc, cobalt. 
Ether, nafditha, and essential oils, take manganese, nickel, tin, iron, platina, cop- 
gold firom its solvent, and from liquors, per, silver. The first three were nearly 
which have been called potable gold. The equal in effect; and the platina was not 
gold which ia precipitated by evaporation quite pure. 

of theae fluids, or by the addition of sul- For the purposes of coin Mr. Hatchett 

phale of iron to the solution][of gold, is of considers an alloy of equal parts of silver 

the utmost purity. and copper as to be preferred, and copper 

Most metals unite with gold by fusion, alone as preferable to silver alone. 

With nlver it forms a compound, which is * The peroxide of gold thrown down by 

pikr in proportion to the quantity of silver potash, from a solution of the neutx^ mn- 

added. It is remarkable, tiiat a certun riate, consists, according to Beraetius, of 

fmpQvtion» for example, a fif\h part, ren- 100 gold, and 12 oxygen. It is probably a 

ders it greenish. From this circumstance, tritoxide. The protoxide of a greemsh co- 
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lour, is procured by treating ^tb potash- times for the purpose of readilj sub^n- 

water, muriate of gold, after heat has ex- ding them by weight, 
pelled the chlorine. It seems to consist of This is done either by pouring the melt- 

100 metal -4- 4 oxygen. The prime equi- ed metal into water, or by agitating it in a 

Talent of gold comes out apparently 25.* box until the moment of congelation, it 

The gold coins of Great Britain contain which instant it becomes converted into t 

eleven parts of gold, and one of copper, powder. 
See Assay, Gilding, and Or as of Gold. Various contrivances are used to prevent 

*G0RG0NiA NoBiLis. The red coral, danger, and insure success, in the sere- 
It consists of an interior stem, composed ral manufactories that require granulation, 
of gelatinous matter and carbonate of lime. Copper is granulated for making brass, by 
with a cortex, consisting of membrane vnih pouring it through a perforated ladle into 
carbonate of lime, coloured by some un- a covered vessel of water with a movesble 
known substance * false bottom. A compound metal, consist* 

Goulard's Extract. A saturated so- ing chiefly of lead, is poured into water 

lution of subacetate of lead. See Lead, through a perforated vessel of another 

*GouTT CoHCRETioKS. Thesc have kind, tor making small-shot, in which the 

been called chalk-stones from their appear- height above tlie surface of the fluid re- 

ance; but Dr. Woliaston first demonstrated quires particular adjustment. In a nev 

their true composition to be uric acid, com- manufactory of this kind, the height is ap- 

bined with ammonia, and thus explained ward of 100 feet. 

the mysterious pathological relation be- * Graphite. Rhomboidal graphite of 

tween gout and gravel. See Concrstiov Jameson, or plumbag>o, of which he gires 

(Uaiif art). two sub-species, tlie scaly and compact. 

Gouty concretions are soft and fnable. 1st, Scaly Graphite, Colour dark steel- 

They are insoluble in cold, but slightly in g^y, approaching to iron-black. It occurs 

boiling water. An acid being added to this massive, disseminated and crystallized. 

solution, seizes the soda, and the uric acid The primitive form is a rhomboid. The 

is deposited in small crystals. These con- secondary form is the equiangular six-sided 

cretions dissolve readily in water of pot- table. Lustre splendent, metallic. Cleavage 

ash. An artificial compound may be made single. Fracture scaly foliated. Streak 

by triturating uric acid and soda with warm shining and metallic. Hardness sometimes 

water, which exactly resembles gouty con- equal to that of gypsum, 
cretions, in its chemical constitution.* Perfectly sectile. Rather difficultly fran- 

^Grainbr. The 'lixivium obtained by nble. It writes and soils. Streak on paper 

infusinji^ pigeons* dung in water, is used black. Feels very greasy. 8p. gr. fivm 

for giving flexibility to skins in the process 1.9 to 3.4. 
of tanning, and is called the grainer.* 2d, Compact Ch^phiie, Colour rather 

* Grammatitk. See Trkmolztb.* blacker than preceding. Massive, disse- 

* Granatits. See Grsnatite.*. minated and in columnar concretions. In* 

* Granite. A compound rock, consist- temal lustre glimmering and metallic* 
Ing of quartz, feldspar, and mica, each crys- Fracture small grained uneven, psssinjr 
tallised and cohering by mutual affinity, into conchoidal. When heated in a furnace, 
without any basis or cement. The feldspar it bums without flame or smoke, fbrmin^ 
eommonly predominates, and the mica is carbonic acid, and leaving a residuuin of 
in smallest quantity. The colours of the iron. Its constituents are, carbon 91, '«^ 
feldspar are white, red, gray, and green. 9 — BerthoUet, It sometimes contains nic- - 
The quartz is light gray, and the mica kel, chromium, manganese, and oxide of 
dark. The gfranular crystals vary exceed- titan^m. It usually occurs in beds, some- 
ingly in size, in different rranite rocks, times disseminated and in imbedded mtf- 
Occasionally granite is stratified; but some- ses, in g^ranite, gneiss, mica-slate, clay- J 
times no stratification can be perceived, slate, foliated granular limestone, coal 
Large globular masses, called rolling stones, and trap formations. It is found in gn^^*" 
are frequently met with, composed each of in Glen Strath Farrar in Invemess-shirci 
concentric lamellar concretions. Schorl, in the coal formation near Cumn oc*^ 
garnet, and tinstone are frequently present Ayrshire, where it is imbedded in f^^ 
in granite. Tin and iron are the only me- stone, and in Columnar glance>coaL At 
tals abundantly found in this rock. It con- Borrodale in Cumberland, it **?^,J|? 
tains molybdena, silver, copper, lead, bis- beds of veiy varying thickness, ifj^"^ 
muth, arsenic, titanium, tungsten, and co- in a bed of trap, which is subordinate to 
bait. It is, however, poorer in ores than clay-slate; and in many places on ^ .^' 
many other rock formations.* tinent, and elsewhere. The finer »«»■ 

Granulation; the method of dividing are first boiled in oil, and then cut ^^'^\Va 

metallic substances into grains or smaU hies for pencils. Grates sre ^^'r?^ 

particles, in order to facilitate their com- with it, and crudbles formed of ft iDw'^ 

bination with other substances, and some- of it and cUy.— Jamsvon.* 
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GftAvtTY, a term used by physical wri* * Gas n a tit b, or prismatic garnet. See 

tets to denote the cause, by which all bo- Staurotidb.* 

dies move toward each other, unless pre- * Guaiacvm. A resinous-looking sub- 

nnted by some other force or obstacle, stance, extracted from the very dense 

See Attbactioit. wood of a tree growing in the West In- 

Geavity (Spbcxfic). See Spbcifig dies, called j^osacum •j^ctna/e. 

Geavity. It differs however from resins in its ha- 

For the specific gravities of different bitudes with nitric acid, as Mr. Hatchett 

kinds of elastic fluids, see the table at the first showed. lu sp. gr. is 1.229. Its co-> 

irticleGAS. lour is yellowish-brown, but it becomes 

*Geaywackb. a mountain formation, gi'een on exposure to light. It is transpa- 

ooBsiflting of two similar rocks, which a1- rent and breaks with a resinous fracture. 

Unate with, and pass into each other, cal- Its odour is not disagreeable, but when a 

led graywacke, and gray wacke-slate. The very little of its powder, mixed with wa- 

iint possesses the characters of the forma- ter, is swallowed, it excites a very unplea- 

tion. It is a rock composed of pieces of sant burning sensation in the fauces and 

quirtz, fiinty-slate, feldspar, and clay •slate, stomach. Heat fuses it, with the exhala- 

eemented by a clay-slate basis. These tion of a somewhat fragrant smell. 

pieces vary m size from a hen's egg to lit- Water dissolves a certain portion of it, 

tie gnins. When the texture becomes ex- acquiring a brownish tinge, and sweetish 

cccdingly fine grained, the rock constitutes taste. The soluble matter is left when the 

gitywacke-slate. Its colour is usually ash water is evaporated. It constitutes 9 per 

or ftmoke-gray, witliout the yellowish-gray, cent of the whole, and resembles what 

or greenish tinge, frequent in primitive some chemists call exti*active. 

ilate. It has not the continuous lustre of Guaiacum is very soluble in alcohoL 

primitive slate, but glimmers from inter- This solution, which is brown coloured, is 

iperaed scales of mica. It contains quartz decomposed by water. Aqueous chlorine 

nm, but no beds of quartz. Petrifactions throws down a pale blue precipitate from 

ire found in it. These rocks are stratified, it 

fonmng, when alone, round-backed hills, Guaiacum dissolves readily in alkaline 

with deep valleys between them c Immense le^s, and in sulphuric acid; and in the ni- 

leds of trap, flinty-slate, and transition trie with efferrescence. From the solu* 

limestone, are contained in this formation; tion in the last liquid, oxalic acid may be 

u uell as numerous metallic oi*es in beds procured by evaporation, but no artificial 

nd large veins.* tannin can be obtained, as from the action 

* Ghbek Fir r. Asphaltum is supposed of nitric acid on the other resins. 

to have been its chief constituent, along Guuacum distilled in close vessels, leaves 

vith nitre and sulphur.* 30.5 per cent of charcoal, bein? nearly 

* Gebbn-barth. Colour celandine- double the quantity from an equal weight 
peen, and green of darker shades. Mas- of the common resins. From Dr. Wollas- 
livei and in globular and amygdaloidal ton's experiments, it would appear that 
i^ed pieces, sometimes hollow, or as both air and light are necessary to pro- 
encrusting agate balls. Dull. Fracture duce the change in guaiacum from yellow 
*ttthy. 0|)aque. Feebly glistening in the to green. And Mr. Brande found that this 
Mreak. Soft and sectile. Rather greasy, green colour was more rapidly brought on 
Adheres slightly to the tongue. Sp. gr. in oxygen, than in common air. With ni- 
'16. Before tlie blow-pipe, it is converted trie acid, or chlorine, it becomes green, 
ino a black vesicular slag. Its constitu- next blue, and lastly brown.* 

<ntsaic silica, 53, oxide of iron 28, mag- Formerly guaiacum was much commend- 

netia 2, potash 10, water 6. It is a fi*equent ed in syphilis and other complaints; at pre- 

mineral in the amygdaloid of Scotland, sent it is used chiefly in rheumatism, dis- 

Bngiand, Ireland, Iceland, and the Faroe solved in liquid ammonia, 

'luinds. It occurs in Saxony, near Verona, Gvano. A substance found on many of 

^ Tyrol, and Hungary. It is the mouU' the small islands iif tlie South Sea, which 

^'n-green of artists in water colours. Its are the resort of numerous flocks of birds, 

colour is durable, but not so bright as that particularly of the ardea and phaenicopte- 

ftom copper. TJie gretn-earth of Verona, ros genus. It is dug from beds 50 or 60 

<>f which the analysis is given above, is feet thicfc, and used as a valuble ' manure 

MBt esteemed. Jameton.* in Peru, chiefly for Indian corn. It is of a 

* GaBBKSTONX. A rock of the trap dirty yellow colour, nearly insipid to the 
formation, consisting of hornblende and taste, but has a powerful smell partaking 
'^^dspar, both in the state of grains, or of castor and valerian. According to the 
"■udl crystals. The hornblende is common- analyses of Fourcroy and V auqueUn, about 
If most abundant, and communicates a one-fourth of it is uric acid partly satura- 
K>*cn tmre to the feldspar.* ted with ammonia and lime. It contains 
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• TT^MATITES. An OK of iron.* drutes. Lustce g!ist«nm|^« and resinous. 
Jtl JHair. From numerous expert- Clearage threefold. Prindpal fracture 
menu M. Vauquelin infers* that black hair uneven. Translucent Harder than cal- 
ls formed of nine different substances, careous spar. Easily frangible. 8p. ^. 
namely; 4.3. Before the blow-pipe it decrepiUtes 
1. An animal matter, which constitutes slightly, and melts readily into a white ena- 
the greater part. 2. A white concrete oil in mel; soluble with effervescence in dilute 
small quantity. 3. Another oil of a grayish- nitric acid. It is carbonate of barytes, with 
green colour, more abundant than the for- occasionally 1 per cent of carbonate of stron- 
mer. 4. Iron, the state of which in the tites and sulphate of barytes. It occurs in 
hair is uncertain. 5. A few particles of Cumberland and Durham, in lead veins that 
oxide of manganese. 6. Phosphate of lime, traverse a secondaiy limestone, which rests 
7. Carbonate of lime, in very small quanti- on red sandstone. It is an active poison* 
ty. 8. Silex, in a conspicuous quantity. 9. and is employed for killing rats. 
Lastly, a considerable quantity of sulphur. 2. Prismatic baryte, or JSeavy 9par. Of 
The same experiments show, tliat red this there are 9 sub-species; eartliy, com* 
hair differs from black, only in containing pact, granular, curved lamellar, straight 
a red oil instead of a blacktsh-gri^en oil* lamellar, fibrous, radiated, columnar, and 
and that white hair differs from both these, prismatic. They are all sulphates of ba* 
only in the oil being nearly colourless, and rytes in composition. On account of its 
in containing phosphate of magnesia, which forms of crystallization, we shall describe 
is not found in them. the/rvaA ntraight lameliar heavy spar. 

* Harmotomb. Caoss-STOVB.* Its colours are white, gn^, blue, green, 

* Hartshorn, (Svirit or). See Am- yellow, red, and brown. Massive, ii| dis- 
MONiA.* tinct concretions, and crystaUizcd. The 

* Uauynb. Colour blue of various primitive form is an obliquQ» four-sided 
shades. It occurs imbedded in grains, and prism of 101® 53^ The following are the 
rarely crystallized; in acute oblique double secondary forms: the rectangular four- 
four-sidc^ pyramids, variously truncated, sided table; the oblique four-sided table. 
Externally it is generally smooth, and edges perfect or variously truncated or bevelled; 
rounded. Lustre splendent, to glistening, the longish six-sided table, perfect or be* 
and vitreous. Cleavage quintuple. Frac- veiled; the eig^t-sided table, perfect or be- 
ture imperfect concfaoidal. Transparent veiled. Lustre splendent, between remn- 
and translucent Harder than apatite, but ous and pearly. Cleavage, parallel with 
softer than feldspar. Brittle. Easily fran- the planes of the primitive prism. Frag- 
gible. Sp.gr. 2.7. It melts with difficulty ments rhomboidal and tabular. Translu- 
before the blow-pipe, into a white nearly cent or transparent, and refracts double, 
opaque vesicular bead. With borax it Scratches calcareous spar, but is scratch- 
melts into a transparent wine-yellow glass, ed by fluor spar. Brittle. Sp. gr. 4.1 to 
With acids, it forms a transparent jelly. Its 4 6. It decrepitates briskly before the blow- 
constituents are, silica 30, alumina 15, lime pipe, and then melts into a white enamel. 
13.5, sulphuric acid 12, potash 11, iron 1, It phosphoresces on glowing coals with a 
loss 17.5. — Vauquelins but by Gmelin, we yellow light. It is sulphate of barytes, with 
have silica 35.48, alumina 18. 87, lime 1 1.79, 0.85 sulphate of strontites, and 80 oxide of 
sulphuric acid 12.6, potasli 15.45, iron 1.16, iron. It is found almost always in veins, 
loss 3.45. It occurs imbedded in the basalt which occur in granite, gneiss, mica-slate, 
rocks of Albano and Frescati. I'rofessor and other rocks. The flesh-red variety is 
Jameson thinks it nearly allied to azure- often accompanied with valuable ores. In 
stone.* Great Britain, it occurs in veins.of diflfe- 

* Heavy Spar. Baryte. This genus rent primitive and transition rocks, and in 
is divided by Professor Jameson into 4 spe- secondary limestone, 8cc. in the lead mines . 
cies; rhomboidal, prismatic, di-prismatic, of Cumberland, Durham, and Westmore- 
and axifrangible. land. 

1. Bhomboidal baryte^ or JFitherite. Co- 3. Di-prismatic baryte, or Strontianite.-^ 
lours, white, gray, and yellow. Massive. Colour, pale asparagus-green, yellowish- 
Disseminated, in various imitative shapes, white, and greenish-gray. Massive, in dis- 
and crystallized. I'he primitive form is a tinct concretions, and crystallized. The 
rhomboid of 88® 6' and 91® 54'. The se- primitive form is an oblique four-sided 
condary forms are, the equiangular six- prism, bevelled on the extremities. Secon- 
s'ded prism, truncated, or acutely acumi- dary fig^ures are, the acicular six-sided 
nated, and the acute double six-sided py- prism, and the acicular acute double six- 
.ramid. Prisms scopiformly grouped, or in sided pyramid. Lustre glistening or pearly. 
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Cleavage, in tbe direction of the lateral rocks belonging^ to the secondary trap for- 

planes of the primitive form. Fracture mation. The finest heliotrope comes from 

Une grained uneven. Translucent. Harder Bucharia and Siberia. A variety is found 

than calcareous spar, but softer than fluor. in the island of Rume in Scotland. It is 

BritUe. Sp. gr. 3.7. Infusible before the cut into seals and snuffJioxes. The Sibe- 

blow-ipipe, but becomes white and opaque, rian wants the red spots. — Jameton,^ 

tinging the flame of a dark purple colour. Hbliotropium. TvawsoLX. See Aa« 

It is soluble with effervescence in cUlute chil. 

nitric or muriatic acid; and paper dipped * Hbllbborb. The root of a plant for- 

in the solutions thus produced, bums with merly used in medicine, but now nearly 

a purple flame. Its constituents are, discarded from practice, in consequence of 

6m>ntian, 61.31 69.5 62.0 74.0 the violence of its operation. Vauquelin 

Carbonic acid, 30.20 30.0 30.0 25.0 ascribes its acrimony to a peculiar oil. 

Water, 8.50 0.5 8.0 0.5 which he separated from the infusion in 

_ _ _ _-^ alcohol, by distilling off" the latter. It is 

100.0 100.0 100.0 100.0 very poisonous. Orfila says, on the con- 

ffcpe. Klapr. PeUe, Bueholg, trary, that the poisonous quality of belle* 

It occurs at Strontian in Argillshire, bore root resides in a principle soluble in 
in veins that traverse gneiss, along with water; and the powdered root is more cer- 
galena, heavy spar, and calciu«ous spar, tainly fata), when applied to a wound, than 
*' I'he peculiar earth which characterizes when swallowed; that tlie white hellebore 
this mineral, was discovered by Dr. Hope, is more active than the black; and that the 
and its various properties were made known alkaline extract, which forms a part of the 
to the public in his excellent Memoir on tonic pills of Bacher, is also very powerful. 
Strontites, inserted in the Transactions of Vomiting is the only antidote.* 
the Royal Society of Edinburgh, for the *Hslvinb. A sub-species of dodeca* 
year 1790. ' — JameiOfif vol. ii. whose ac- hedral garnet. Ckilour wax-yellow. Dis- 
count of the preceding species is a model aeminated, in small granular concretions« 
of mineralogical description. and crystallized in small tetrahedrons. 

4. Axifrangiblt baryte, or Cele$tine. — ^Of Glimmering, or shining. Fracture, small 

this there are five sub-bpecies; foliated, pris- ifrained, uneven. Crystals, strongly trans- 

matic, fibrous, radiated, and fine gpranular. lucent. Soflcr than quartz, but harder 

We shall describe the foliated, and refer to than feldspar. Brittle. Sp. g^r. 3 2 to 3.3. 

IVofessor Jameson's work for the rest. It melts easily into a blackish-brown glass. 

Colours white, gray, blue, and flesh-red. It occurs along with slate-spar, brown 

Hassive, in lamellar concretions, and crys- blende, and fluor spar, in beds subordi- 

tallized; in the rectangular four-sided ta- nate to gneiss, near Schwartzenberg in 

ble, in which the terminal planes are be- Saxony.* 

veiled, and in the rectangular four-sided * Hbmatin. The colouring principle of 

table, bevelled on the terminal edges. Lus- logwood, the hemafxiflon campecManum of 

tre splendent, pearlv. Cleavage threefold, botanists. 

Fracture uneven; fragments rhomboidal. On the watery extract of logwood, di- 

Translacent Scratches calcareous spar, gest alcohol for a day, filter the solution, 

bat is scratched by fluor spar. Sectile, and evaporate, add a little water, evaporate 

easily frangible. Sp. gr. 3-9. It melts be- gently again, and then leave the liquid at 

fore the blow-pipe into a white friable ena- rest. Hematin is deposited in small crys- 

nel, vrithout very sensibly tinging the tals, which after washing with alcohol, 

flame. It is sulphate of strontites, with are briUiant, and of a reddish-white colour, 

about 2 per cent of sulphate of barytes. It Their taste is bitter, acrid, and slightly as- 

occurs in traptuff, in the Calton-hill at Ed- tringent 

inborgh, and in red sandstone at Inverness. Hematin forms an orange-red solution 

It is abundant in the neighbourhood of Bris- with boiling water, becoming yellow as it 

tol. — JomeMfi.* cools, but recovering with increase of heat, 

Hbat. See Calobic. its former hue. Kxcess of alkali converts 

* Hbliotbope. a sub-species of rhoro- it first to purple, then to violet, and lastly, 

boidal quartz. Colour, green of various to brown: in which state the hematin seems 

shades. The blood and scarlet-red, and to be decomposed. Metallic oxides unite 

the ochre-yellow dots and spots; are owing with hematin, forming a blue-coloured 

to disseminated jasper. Massive, and in compound. Gelatin throws down reddish 

tngular and rolled pieces. Lustre glisten- flocculi. Peroxick of tin, and acid, merely 

ing, resinous. Fracture conchoidal.* Trans- redden it.* 

hicent on the edges. Easily frangible. * HbparSulphubis. A name anciently 

Bard, but softer than calcedony. Rather given to alkaline and earthy sulphurets, 

heavy. Sp. gr. 2.63. It is infusible before from their liver-brown colour.* 

the blow-pipe. Its constituents are, silica *HbpaticAir. Sulphuretted hydro- 

Siy aluiaina 7.5, and iron 5. It is found in gen gas.* 
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* HsPATiTK. Fetid, straight, lamellar, diaaeminated and crystallized, in a broad, 
beayy spar. A variety of lamellar barytes, tbtn, very oblique, four-sided prism, and 
containing a minute portion of sulphur; in in a six-sided prism. The lateral planes of 
consequence of which, when it is heated the prism are deeply longfitudinally streak- 
er rubbed* it emits a fetid sulphurous cd. Lustre shining, pearly. Cleavage two- 
odour.* fold and oblique angular. Fracture une- 

* HiGHGATB RssiN. See Fossil Co- ven. The black hornblende is opaque, the 
»Ai..* green translucent on the edges. Harder 

* Hollow Sr ar. CHiattotite^ than apatite, but not so hard as feldspar. 

* HoLMiTE. A new mineral, which oe- Mountain-g^en streak. When breath^ 
curs crystallized in the form of an oblique on, it yields a peculiar smell. Difficultly 
four-sided prism, and having a sp. gravity frangible. Sp. gr. 3.35. It mehs before 
of 3.597. Its constituents are 27 lime, 21 the blow-pipe, with violent ebullition into 
carbonic acid, 6^ alumina, 6} silica, 29 ox- a grayish-black coloured ^lass. Its consti- 
ide of iron, and 10 water.* enu are, 42 silica, 12 alumma, 11 lime, 2.25 

* HoNs. The whet-slate of mineralo- magnesia, 30 oxide of iron, 0.25 ferragi- 
gists.* nous manganese, and 0.75 water, with a 

* HoHET. It is supposed to consist of trace of potash. It is an essential ingre- 
sugar, mucilage, and an acid.* dient of the mountain rocks, syenite and 

* Honby-Stonx. Mxllits. Crystal- greenstone, and it occurs frequently in gra- 

lized Harz of Mohs; the pyramidal honey- nite» gneiss, &c. It is found abundantly in 

stone of Jameson. Colour honey-yellow, the British Islands, and on the Continent. 

Harely massive, but very distincUy crysUl- % ffombUnde-ilate. Colour intermediate 

lized. The primitive form is a pyramid of between, greenish-black and blackish-ereen. 

118*» 4' and 93« 22^. The following are Massive. Lustre glistening or pearly. Frac- 

some of the secondary figures: Ut, The ture straight slaty. Fragments Ubniar. 

primitive pyramid, truncated on the api- Opaque. Streak greenish. Sfemi-hard. IKf- 

ces, or on the apices and angles; 2d, These ficultly frangible. It occurs in beds in 

truncations giving rise to a low rectongu- ^eiss, in Aberdeenshire, Banffshire, and 

lar four-sided prism, or to an irreguUr Argyllshire, in many parts of England and 

rhomboidal dodecahedron; 3rf, The angles Ireland, and abundaiftly on the Continent. 

in the common base flatly bevelled. Lustre « »^»^7*^. zr^ir j n^i^.,- »^i-^« 
, , . ^1 : «»• J 1 i»^^*.,«^ *^' Basaltic Hornblende. Colour, velvet- 
splendent Cleavage pyramidal. Fracture ^^ . brownish-black It occiirs crva- 

conchoidal. Semi-transparent Refracts tjn^flj ;„^ri^Voii-^^^ fi«,^a^!^« 7! 

j^..ui^ u...j^« ♦!».•. «.^...»« k«* n^« m^ tailizcd, m the tollowing ngnires: — an un- 

double. Harder th»ii gypjum, but not so equian^lar six^ided pfism, and the «. 

^''^'^'^'SiLJ^^'y^J^ "ded prism, both vafiousi; acuminated, 

1.56. Before the bteWH^tpe It becomet Lustre of the cleavage. whi.i is double, is 

white and op«iue. with black *Pot«. «Hi u ,pie„de„t, approachSTj to pearly. Fractir* 

at length reduced to aahes. »e»ted m a /^^ K^^ ^^^^^K ^ ^^ ^ 

glaM tube. >t become* W««k- Fn<*»» harder than common bomblenae, and more 
makes .t .hghdy resino^electnc. Its con. ., fr^^tle. Streak dark gra^ish-white. 

•tituents Me, 16 alumma. 46 meUitic acid, g^ ^ 3 g j^ ^^^^ j„^„ 8 ^l^^ ^^ 

"it occurs superimposed on bituminous Jt^. constituents are, 4.7 silica. 26 alumin^ 

wood and earth^al, ind is usually accom- I V'"^ ^ mapes.a. 15 ox.de of iron, and 

panied with sulphur at Artem in Thurin- V ^^sk r ?«<="'•'' .«'»'^,'l«d '" '•^f^'^ 

•■"" „"."_•' ,' , .„i.^, c ,1,^ , • along with ohvine and augnte, at Arthur's 

Kia. See the sequel ot amber, tor tne en- _ ^° r>j- 1. 1. • t?c u- j .l 

r • V 4.-. -4. ._ 1 _.ii:<.. . Seat, near Edniburgh, in Fifesnire, and the 

tena between it and melUte.' t 1 j r »«• n /. __ u- _ j ot. 

* Ho-...o..,P..oPHoac.. Igmted {^'Sfballtio^L^E^r^*'!: 
•HoorsoTAKX-Ai-s. Coagulated al- and the Continent.-/am„o„.» 

bumen, Uke horn.* * Hornstonb. Professor Jameson's 

* Horn. An animal substance, ohiefly ninth sub-species of rhomboidal quartz, 
membranous, composed of coagulated al- He divides it mtosphnteryhomstone, con- 
bumen, with a little gelatin, and about half choidal homstone, and woodstone. 

a per cent of phosphate of lime. But the 1. Splintery homstone. Coloura g^^» red« 

horns of the buck and hart are of a diffe- and g^reen. Massive, in balls, lenticular, 

rent nature, being intermediate between and in six-sided prismatic supposititious 

bone and horn.* crystals. Dull. Fracture splintery, and 

* Horn Silver. Chloride of Silver.* somewhat like horn in appearance, whence 

* Hornblende. A sub-species of the natne. Translucent on the edges, 
straight-edged augite. There are three Less hard than quartz or flint. IKfllcultly 
varietiesof hornblende; the eommon, horn- frangible. Sp. gr. 2.6. Infusible before 
blende-slate, and basaltic hornblende. the blow-pipe. Its constituents are, 9S.25 

1. CoiRfflon hornblende. Colour, greenish- silica, 0.75 alumina, 0.50 oxide of iron, 

black, and black of other shades. Massive, 0.50 water. It occurs in reins in primi- 
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tive eountries, alon|^ with ores of stiver, Jrom Ceylon, Jrmn Expailfy* 

lead, zinc, copper, and iron> and forming Zircon, 70.00 66.00 

the basis of hornstone porphyry. It is Silica, 25.00 31.00 

found in Arran, Perthshire, Argyllshire, Oxide of iron, 0.50 2.00 

and many other counties of Scotland, and Loss, 4.50 1.00 

abundantly on the Continent. Hornstone ■ _ 

porphyry at Efsdale in Sweden, is cut into 100.00 100.00 

vases, candlesticks, &c. and the pedestal Klaproth, VauqueUn, 

of the statue of Gustavus III. at Stock- It occurs imbedded in gneiss and syenite, 

holm, is formed of it. in basalt and lava, and dispersed through 

3. Conehoidal hormt^ne. Colours gray, alluvial soil; in Auvergpne; near Pisa; in the 

white, and red. Massive, stalactitic, and trap rocks round Lisbon; by Professor 

rarely in supposititious crystals, whose Jameson in a rolled mass of syenite in the 

figures orig^ate from calcareous spar, shire of Galloway; and abundantly in Cey- 

Lostre glimm^ng. Fracture conehoidal. Ion. 

Less translucent than the preceding kind. The darker varieties are deprived of 

but somewhat harder. Rather difficultly their colour by heat, a fact of which artists 

irangible. Sp. gr. 2.58. It occurs in me* avail themselves to make zircon resemble 

taUiferous veins and agate veins, and along diamond. Tt is esteemed as one of the 

with clay-stone in the Pentland*hills. gems by lapidaries.^ — Jameson.* 

3. Woodotone. Colours ash-gray and * Htalits. Colours yellowish and 

grayish-black. The various shades of co- grayish-white. Generally small reniform, 

four, are in clouded and striped deUnea- botrioidal, or stalactitic. Lustre splendent, 

tions. It occurs in rolled pieces, and in Fracture small conehoidal. Translucent, 

the shape of trunks, branches and roots. Moderately hard. Sp. gr. 2.2. Infusible 

Surface uneven. Dull or glistening. Cross before the blow-pipe. Its constituents are, 

fracture, imperfect conehoidal; longitudi- 92 silica, 6.33 water. It has been hitherto 

nal, fibrous. Translucent on the edges, found principally near Frankfort on the 

Hard in a low deg^e. Rather difficultly Maine, where it occurs in fissures in vesi- 

firangible. Sp. gr. 2.63. It is found im- cular basalt and basaltic greenstone. It is 

bedded in sandy loam in alluvial soil. It cut into ring^tones.* 

occurs near Lough Neagh, in Ireland; at * Hyi>rargy]:.lite. Wen>eUite,* 

Cbemnltz and Hilbersdorf, in Upper Sazo* * Hydratss. Compounds, in definite 

By. It receives a good polish. *---Jame9on. proportions, of metallic oxides with wa- 

* Horseradish Root, yields by dis- ter.* 

dilation, an acrid oil, denser than water.* * Hydrtodatss. Salts consisting of 

* HospiTAi. Ulcer, the matter of, con- hydriodic acid, combined in definite pro* 
sists of a peculiar morbid secretion. It portions with oxides.* 

has been successfully treated by washing * Hydriodic Acid. See Acid (Ht. 

with dilute nitrate of mercury, nitric acid, dr iodic) and Iodine.* 

iRd aqueous chlorine.* * Hydrochloric Acid. Muriatic acid 

* Hum IT E. A mineral of a reddish- gas; a compound of chlorine and hydro- 
brown colour, which occurs crystallized gen.* 

in oetohedrons, more or less truncated or * Hydrocyanic Acid. See AoiD 

bevelled. Planes transversely streaked. (Paussic).* 

Lnstre shining. Transparent Scratches * Hydrogen Gas. The lightest spe« 

qoartz with difficulty. It occurs at Som- cies of ponderable matter hitherto known. 

ma, near Naples, in a rock composed of It was discovered by Mr. Cavendish in 

gray-coloured granular topaz. It was 1766. It can be procured only from wa- 

named by Count Boumon, in honour of Sir ter, of which it forms an essential consti- 

Abr. Hume, Bart a distinguished cultiva- tuent. 

tor of mineralogy.* Into a phial furnished with a bent tube 

* Hyacinth. A sub-species of pyra- fitted to its cork, or into a retort, put some 
nidal zircon. Colours, red, brown, more pieces of pure redistilled zinc, or harpsi- 
nrely yellow, green, and gray. It occurs chord iron wire, and pour on them sulphu- 
m angular grains, and crystallized in a rec- ric acid diluted w^ith 5 times its bulk of 
tsngular four-sided prism, variously acu- water. An effervescence will ensue, occa- 
minatcd or truncated. Crystals are small, sioned by the decomposition of the water. 
Lustre specular-splendent. Cleavage four* and disengagement of hydrogen, which 
fold. Fracture small conehoidal. Semi- may be collected in the pneumatic appa- 
transparent or transparent, and refracts ratus. For very accurate researches, it 
doi^Ue. Harder than quartz, but softer must be received in jars over mercury, 
than topaz. Rather easily frangible. Sp. and exposed to the joint action of dry mu- 
p. 4.6 to 4.7&- Before the blow-pipe it riate of lime, and a low temperature. It 
loses its colour, but not its transparency, is thus freed from hygrometric water. In 
aad is infusible. Its constituents ai*e, this state its specific gravity is 0.0694 at 
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60® F. and 30 inches of barora. pressure, posed. He shows, that the sound is no- 

100 cubic inches weigh 3.118 grains. It thing more than the report of a continued 

is therefore about 14.4 times less dense explosion, agreeably to Sir H. Davy's just 

than common air; 16 times less dense than theory of the constitution of flame. Va- 

oxygen, and 14 tiroes less dense than azote., pour of ether, made to bum from a small 

In the article Ga«, 1 have shown, that when aperture, produces the same sonorous ef- 

it stands over water at 60®, its sp. gr. ac- feet as the jet of hydrogen, of coal gas, or 

quires an increase of nearly one-seventh; olefiant gas, on glass and other tubes, 

and it becomes about 0.0790. From the Globes from seven to two inches in dia- 

great rarity of hydrogen, it is employed meter, with short necks, give very low 

for the purpose of inflating varnished silk tones; bottles, Flm«nce flasks and pfaials^ 

bag^f which are raised in the air, under si ways succeeded; air jars from four inches 

the name of balloons. See Aerostation.* diameter to a very small size, may be used. 

This gfas is colourless, and possessed of Some angular tubes were constructed of 

all the physical properties of air. It has long narrow slips of glass and wood, pla- 

usually a slight garlic odour, arising pro- cing three or fotn* together, so as to form 

bably from arsenical particles derived from a triangular or square tube, tying them 

the zinc. When water is transmitted over round with pack-thread. These held over 

pure iron in a state of ignition, it yields the hydrogen jet, gave distinct tones, 

hydrogen free from smell. It is eminently Hydrogen, combined with oxygen, 

combustible, and, if pure, burns with a With forms water, 

yellowish-white flame; but from accidental Chlorine, muriatic acid, 

contamination, its flame has frequently a Iodine, hydriodic acid, 

reddish tinge. If a narrow jar filled with Prussine, prussic acid, 

hydrogen, be lifted perpendicularly, with Carbon, subcarb. and carb. hydr. 

the bottom upwards, and a lighted taper Azote, ammonia, 

be suddenly introduced, the taper will be Phosphorus, subpbos. and phos. hydr. 

extinguished, but the gas will bum at the Sulphur, Sulph. and subsul. hydr. 

surface, in contact with the air. Animal Arsenic, arsenuretted hydrog^en. 

life is likewise speedily extinguished by I'ellurium, telluretted hydrogen, 

the respiration of this gas, though Sir H. Potassium, potassuretted hydrogen. 

Davy has shown, that if the lungs be not For an account of these several com-^ 

previously exhausted by a forced expira- pounds, see the respective bases. From 

tion, it may be breathed for a few seconds the proportion in which it combines with 

without much seeming inconvenience. For these bodies, its prime equivalent on the 

its point of accension, see Combustion; oxygen radix, is fixed at 0.125. It is the 

and for its habitudes with liquids and so- body which gives the power of burning 

lids, see Gas. with flame to all the substances used for 

When five measures of atmospheric air the economical production of heat and light, 
are mixed with two of hydrogen, and a In that invaluable repository of philoso* 
lighted taper, or an electric spark, applied phicju facts, Tilloch*s Magazine, we have 
to the mixture, explosion takes place, three the following notice of the eflTect of hydro- 
measures of gas disappear, and moisture gen gas on the voice: " The Journal Mri' 
is deposited on the inside of the glass, tanrwfuet published at Geneva by Prevost, 
When two measures of hydrogen, mixed contains, the following article: ' Maunoir 
with one of oxygen, are detonated, the was one day amusing himself with Paul at 
whole is condensed into water. Thus, there- Geneva, in breathing pure hydrogen air. 
fore, we see the origin of the name hydro" He inspired it with ease, and did not per- 
vert, a term derived from the Greek to de- ceive that it had any sensible effect on him, 
note the water'firmer. See Water. If a either in entering his lungs, or passing out 
bottle containing the effervescing mixture But after he had taken in a very large dosct 
of iron and dilute sulphuric acid, be shut he was desirous of speaking, and was asto* 
with a cork, having a straight tube of nar- nishingly surprised at the sound of his 
row bore fixed upright in it, then the hy- voice, which was become soft, shrill, and 
drogen will issue in a jet, which being even squeaking, so as to alarm him. Paul 
kindled, forms the philosophical candle of made the same experiment on himself, and 
Dr. Priestley. If a long glass tube be held the same effect was produced: I do not 
over the flame, moisture will speedily be- know whether any thing similar has oc- 
dew its sides, and harmonic tones will soon curred in breathing any of the other gas* 
begin to sound. Mr. Faraday, in an inge- es.' " Vol. iv. pag'e 214. 
nious paper inserted in the 10th number of In the article anenuretted hydrogen^ un« 
the Journal of Science, states, that carbo- der Arsenic, in this work, a sentence at 
nic oxide produces, by the action of its the middle of the column should read thus, 
flame, similar sounds, and that therefore " By subtracting from the specific gravity 
the effect is not due to the affections of of the arsenuretted gas, that of hydrogen 
aqueous vapour, as had formerly been sup- gas x irfj we have the proportion of 
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•Tscrijc present; 0.55520 — 0.09716 = 
0.458O4 = the arsenic in 100 measures of 
arsenuretted hydrogen; which gives the 
proportion by weight of about five arsenic 
to one hydrogen," &c.* 

* Hybroguret of sulphur. See Sul- 
phur.* 

Hydrometer. The best method of 
▼eighinp equal quantities of corrosive vo- 
latile fluids, to determine their specific gra- 
vities, appears to consist in enclosing them 
in a bottle with a conical stopper, in me side 
of which stopper a fine mark is cut with a 
file. The fluid being poured into the bot- 
tle, it is easy to put in the stopper, because 
the redundant fluid escapes through the 
notch, or mark, and may be carefully wiped 
olF. Equal bulks of water, and other fluids, 
aie by this means weighed to a great de- 
gree of accuracy, care being taken to keep 
the temperature as eaual as possible, by 
avoiding any contact ot the bottle with the 
hand, or otherwise. The bottle itself shows 
with much precision, by a rise or fiill of the 
fiquid in the notch of the stopper, whether 
tny such change have taken place. See 
Sncinc Gbavitt and Alcohol. 

Hie hydrometer of Fahrenheit consists of 
t hollow 1>all, with a counterpoise below, 
•fld^ vexy slender stem above, terminating 



in a small dish. The middle, or half len^ 
of the stem, is distinguished by a fine Ime 
across. In this instrument every di^non of 
the stem is rejected, and it is immersed in 
all experiments to the middle of the stemf 
by placing proper weights in the little dish 
abwe. Then, as the part immersed is con- 
stantly of the same magiutude, and the wf^ole 
weight of the hydrometer is known, this last 
weight added to the weights in ^e dish, 
wiU be equal to the weight of fluid displaced 
by the instiument, as all writers on hydros- 
tatics prove. And accordingly, the sp. gia- 
vities ror the common form of the tables wiH 
be had by the proportion: 

As the whole weight of the hydrometer 
and its load, when adjusted in distill- 
ed water. 
Is to the number 1000, &c. 
So is the whole weight when adjusted 

in any other fluid. 
To the number expressing its specific 
gravity. 
The hydrometers, orpese-Squeuny ofBaum6« 
though in reality comparable with each other, 
are subject in part to the defect, that their 
results, having no independent numerical 
measure, require explanation to tihose who 
do not know the instnunents. 
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Bournes Eydromtier for SpiriU, 
Temperature 55** Fahrenheit, or 10** Beaamur. 
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Deg. Sp. Graf, 
35 =r.842 


11 


.990 


18 .942 


24 


.903 


30 


.868 


36 .837 


12 


.985 


19 ,935 


25 


.897 


31 


.862 


37 .832 


13 


.977 


20 .928 


26 


.892 


32 


.857 


38 .827 


14 


.970 


21 .922 


27 


.886 


33 


.852 


39 .822 


15 


.963 


22 .915 


28 


.880 


34 


.847 


40 .8ir 


16 


.955 















With regard to the hydrometer for salts, corresponds nearly with a specific gravity 

the learned author of the first part of the of 1.848; and as this number lies near the 

Encyclopaedia, Guyton de Morveau, who by extreme of the scale, I shall use it to dedu<Ht 

no means considers this an accurate instru- the rest, 
stent, affums, that the sixty-sixth degree 



Bawn^s Hydnmeier for SaU»* 
Temperature 55^ Fahrenheit, or 10** Reaumur. 



Deg. Sp. Gray. 




3 
6 
9 
12 



1.000 
1.020 
1.040 
1.064 
1.089 



Deg. Sp. Gray. 



1^ 
18 
21 
24 
27 



1.114 
1.140 
1.170 
1.200 
1.230 



Deg. Sp. Gray. 



30 
33 
36 
39 
42 



1.261 
1.295 
1.333 
1.373 
1.414 



Deg. Sp.Grav. 
45 === 1.455 
48 1.500 
51 1.547 
54 1.594 
57 1.659 



Dee. Sp.Gray. 



63 
66 
69 
72 



1.717 
1.779 
1.848 
1.920 
2.000 



R may not be amiss to add, however that of an areometer of Baum^ by actual trialf 

in the PUlosophical Magazine, Mr. Bingley, temperature about 60^Fahr. But hisap- 

the tssay-master of the mint, has given the pears to have been a difierent instrumeni^ 

ftHowhif^ numbers as the specific gravity of ss it was graduated only from to 59°. 
citric acid, found to answer to the degrees 

TOI.. It. W 



IAS 



JAS 



©eg. 


Sp. Grav. 


18 s 


« 1150 


20 


1.167 


! 36 


1.216 


38 

r 


1333 



Dcg. Sp.Gfav/Deg. Sp.Grav. 

29 «r 1.250 ^ 34 «= 1.300 

30 1267 . 35 1.312 

31 1.275 I 36 1.333 
33 1383 37 1.342 



Deg. Sp.Grav. 
38= 1.350 

39 1.358 

40 1.367 

41 1.383 



Deg. Sp.Gm^. 

42 » 1.400 

43 1416 
45 1.435 



There are s variety of bydrometert lued 
for determining the atrengUi of ardent spi- 
rit. See Alcohox and Distiliatioh. 

* Htdbophawk. a variety of opal, which 
has the property of becoming transparent 
on immersion in water. It is also called ocu- 
ki9 mundi. We must be careful to immerse 
them only in pure water, and to withdraw 
them whenever they have acquired their 
fiill transparency, rf we neglect these pre- 
cautions, the pores will soon become filled 
with earthy particles deposited from the wa- 
ter, and the hydrophane will cease to exhi- 
bit this curious property, and will remain al- 
ways more or less vpaque.* 

* Htdrosuipburbts. Compounds of sul- 
phuretted hydrogen with the salifiable ba- 
ses.* 

* HTDROTHionc Acid. Sulphuretted hy- 
drogen, the hydrosulphuric acid of M. Gay- 
Lussac.* 

* Htosciava. a new vegetable alkali, 
extracted by Dr. Brandes from the hyoscia- 
mus ni^^ or henbane. It ciystalhzes in 
long pnsms, and when neutrahzed by sul- 
phuric acid, or nitric add, forms character- 
istic salts.*— The examination of the alkaline 
constituents of naiCQtic plants demands 



great circumspection, because in them the 
whole poisonous properties of the plant sre 
concentrated. The vapour is paiticulariy 
prejudicial to the eyes. The smallest mor- 
sel put upon the tongue, is ver> daneerous.* 

* HTrxBSTEiTB. Lsbradore schillerspar. 
Colour between grayish and greenish-black, 
but nearly copper-red on the cleavage. Mas- 
sive, disseminated, and in thin curved lam^- 
lar concretions. Lustre shining, metallic, pear- 
ly. Cleavage double oblique angular. Opaque. 
Streak greenish-g^y. Hard asfeldspar. Brit- 
Ue. Sp. gr. 3.4. Infusible before the blow, 
pipe. Its constituents are, 54.25 silica, 14 
mi^nesia, 2.25 alumina, 1.50 lime, 24.5 ox- 
ide of iron, 1 water, and a trace of manga- 
nese. It has been found in Labradore, Green- 
land, and by Dr. M'Culloch in the Isle of 
Skye. It has a beautiful copper-red colour 
when cut and polished into ringstones or 
broaches.* 

* Htpophosphorous Actd. See Acis (Ht- 

POFROSPHOBOUS.)* 

* HxpttsvLPHUBovs Acid. See Acid (Ht- 

P0S1TLPH VBOVS. )* 

* Htposvlphukic Acid. See Acn> (Ht- 
posvLPHuaic,) which three acids are treated 
of under the phosphoric and sulphuric. 



I&J. 



♦ T ADE. See Nxphritx.* 
^ Jauip. a root used in medicine 
as a |>urgative. By M. Henry's analysis, the 
constituents of three different varieties of 
this root are, 

Jal. leger* JaUiain. 

Besin, 60 48 

Extract, 75 140 

Starch, 95 102 

Woody fibre, 270 310 



Jal. piqae. 

125 
103 
300 



500 



500 



500* 



^jABAoir. See Zibcok.* 

* Jaspib. a sub^pedes of the rhomboi- 
dal quartz of Professor Jameson. He enu- 
merates five kinds: Egyptian jasper, striped, 
porcelain, common, ana agate jasper. 

1. Egyptian jatpeTy of which there is red 
and brown. The first is flesh^red, blood- 
red, yellow, and brown, in ring-shaped de- 
lineations. In roundish pieces. Dull. Frac- 
ture conchoidal. Feebly translucent on the 
edges. Hard. Easily frangible. Sp. gr. 
2i#3. It is fotmd imbedd^ in red clay- 



ironstone at Baden, and is cut into orna- 
ments. 

The bmm has its various shades of co- 
lour disposed in concentric stripes, alterna- 
ting with black stripes. In spheroidal mas' 
ses. Lustre , glimmering. Fracture con- 
choidal. Feebly translucent on the edgea 
As hard as hornstone. Sp. gr. 3 6. It is 
infusible. It occurs loose in tlie sands of 
Egvpt. It is cut into ornaments. 

3. Striped jasper. Colours, gray, neeiu 
yellow, red, arranged in stripes, m named 
or spotted delineations. Massive in whole 
beds. Dull. Fracture conchoidal. Opaque. 
Less hard than Egyptian Jasper. Rather ea- 
sily frangible. Sp. gr. 2.5. It occurs in se- 
condary clay -porphyry in the Pentland-hill^ 
and near Fribuig in Saxony. It receives a 
fine polish. 

3 Porcelain Jtuper, Colours g^y, blue^ 
yellow, eenerallpr of one colour, or with 
clouded delineations. Massive, and cracked 
in all directions. Lustre glistening. Frac- 
ture condioidd. Opaque. Easily 
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kAe, and ncft very hard. Sp. gr. 2.5. Fuses weather and the maturity of the plant; Bome? 
into a white or gray glass. Its constituents timea in six or eight hours, and sometimes 
are 60.75 silica, 27.25 alumina, 3 magnesia, in not less than twenty. The liquor grows 
2.5 oxide of iron, anU 3.66 potash. Itisal- hot, throws up a plentiful froth, thick- 
ways found along with burnt clay and earth ens by deg^es, and acquires a blue colour 
slags. According to Werner, it is slate-clay inclining to violet. At Uiis time, without 
converted into a kind of porcelain, by the touching the herb, the liquor impregnated 
heat of a pseudo-volcano, from beds of burn* with its tincture, is let out by cocks in the 
ing coal. It is found on the coast of Fife- bottom into another vat placed for that pur- 
shire, in Shropshire, and Waru'icksbire, and pose, so as to be commanded by the first, 
some pai-ts of Germany, where immense In the second vat, called the beating vat, 
beds of coal appear. the Kquor is strongly and incessantiy beaten 
4. Common jasper. Colours red and brown, with a kind of buckets fastened to poles, till 
Massive. Lustre, from shining to dull. Frac- the colouring matter is united into a body. 




last white. It occurs principally in veins as which the clear liquor is drawn off by cocks 

a constituent of agate. It is found in the in the side of the vat, and the blue part is 

Pentland-hilk, and in trap and transition discharged by another cock into a third vat, 

rocks in Ayrshire and Dumfries-shire. It where it is suffered to settle for some time 

receives a good polish. • longer; then conveyed in a half fluid state 

5. ,^gate jasper. Colours yellowish -white into bags of cloth, to strain off more of its 

and reddish-white. Massive. Dull. Frac- moisture; and lastly, exposed to the air in 

ture flat conchoidal. Opaque. Ilard in a tlie shade in «hallow wooden boxes, tifi it is 

low degree. It occurs m layers in agate thoroughly dry. 

balls, in many places.* Bergmann examined this drug. He found, 

Ics. See Caloric, Thuixohetsii, Wa- that one-ninth part of the indigo was taken 

T£B. up by boiling it in water. The parts dis- 

*icxLaari> Spab. See Calcareous Spar."* solved were partly mucilaginous, partly as- 

*Ics-spAR. A sub-species of feldspar.* tringent and partly saponaceous. The so- 

^kuTHTOpaTHALMiTE. Sce ApoPHiLLiTE.* lutiou of alum, and of sulphate of iron as 

IcuTHYocoLLA. Fisli gluc or hiugloas, well as of copper, precipitate the astringent 

*Idocba8b. See Vesuviam.* portion. 

♦ Jellt, of ripe currants and other berries; Bergmann mixed one part of well pulver- 
a compound of mucilage and acid, which ized indigo with eight parts of colourless 
loses its gelatinizing power by long boil- sulphuric acid, of the specific gravity of 
iog.* 1.900, in a glass vessel slightly closed. The 

*jEHrrs. See Lietrite.* acid veiy quickly acted upon the indigo, 

* Jet. See Pitch Coal.* and excited much heat. After a digestion 
lenis Fatttds. A luminous appearance of twenty -four hours, the solution was ef- 

«r Aame, frequently seen in the night in fected; but the mixture was opaque and 

different country places, and called in £ng- black. 

land Jack roUh a lantern^ or Will with the If the sulphuric acid be first diluted in 

map. It seems to be mostly occasioned by the water, it attacks only the earthy prin- 

the extrication of phosphorus from rotting ciple which is mixed with the indigo, and 

leaves and other vegetable matters. It is some of the mucilaginous parts. 

probable, that the motionless ignes fiitui of The fixed alkalis saturated ^th carbonic 

Italy which are seen nightly on the same acid, separate a very fine blue powder from 

ifxit, are produced by the slow combustion the solution of indigo, which is deposited 

of sulphur, emitted through clefts and aper- very slowly 

tures in the soil of that volcanic country. The concentrated nitric acid attacks in- 

IxciHXRATioic The . combustion of veg^- digo with so much activity, as to set it on fire, 

table or animal substances, for the pur- The muriatic acid by digestion, and even 

pose of obtainng their ashes or fixed resi- boiling upon indigo, takes up only the 

due. earthy matter, the iron, and a little of the 

IxcoKBVSTiBLS Cloth. Scc Asbxstus. extractive matter, which gives it a brown 

Ihdigo. a blue colouring matter ex- colour, but in no respect attacks the blue 

tracted from a plant called Anil, or the In- colour. 

£|o Plant Pure or caustic fixed alkali dissolves 

In the preparation of this drug, the herb some matters foreign to the colouring mat- 
is put into a vat or cistern, called the steep- ter of the indigo, but acts very little on the 
ing trough, and there covered witli water, colouring particles. Pure volatile alkali 
The matter begins to ferment sooner or has nearly the same effect. Precipitated 
later, according to the warmth of the indigo is speedily dissolved in the cold^ in 
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«ke alfc^lia, vhether fixed or volatile, if 
pure or caustic. The blue colour is gn- 
duaUj changed to a green, and at last de- 
stroyed. 

Bergmann concludes, from his analysis, 
that iSo parts of good in^«) contain of mu- 
cilaginous matter, separable by water 12, 
Tesinous matter soluble in alcohol 6, earthy 
matter taken up by the acetic acid, which 
does not attack the iron, here in the state 
of oxide, 32, oxide of iron taken up by the 
muriatic acid 13. 

There remained 47 parts, which are the 
colouring matter, nearly in a state of puri- 
ty, and affbrded by distillation, carbonic 
acid 2, alkaline liquor 8, empyreumatic oil 
9, coal 23. 

The solubili^ of indigo in alkalis, ap- 
pears to be produced by the abstraction of 
part of the oxygen it had absorbed. This 
appears to be well established from the expe- 
riment of Beigmann, wherein equal weights 
of sulphate of iron and indigo, and double 
the weight of lime, are mixed together in 
water, and produce a solution of tbe indigo 
in the lime-water. But if the iron of the 
sulphate, be previously oxidized to a higher 
degree, by boiling it in much water for se- 
veral hours, and subsequent evaporation, 
the solution will not be effected, because 
the predpitated iron is no lon^r disposed 
to absorb oxygen. Or again, if indigo be 
added to a solution of caustic fixed alkali, 
jftnd orpiment be added (which consists of 
ftrsenic and sulphur,) the indigo is soon dis- 
solved, and takes a green colour. If the 
arsenic corresponding with tlie orpiment be 
only added, the bath will never be fit for 
the dyer; but if the quantity of sulphur it 
ought to contain be added, the appearances 
of solution will speedily be had. 

It follows, therefore, that indigo contains 
oxygen in its natural state; that in this state 
it will not unite with lime or alkalis; but 
that substances capable of depriving it of 
part of its oxygen, render it soluble in lime 
or alkalis; and lastly, that the natural state 
of tbe indi|^o is restored by the contact of 
o^gen which it absorbs. In this last way 
it IS that the blue dye is effected. The piece 
comes out of the vat of the same colour as 
the solution; viz. g^een; but becomes blue 
by exposure to the air. The alkali, or lime, 
is carried off by the washing, and the indi- 
go remains combined with the stufli by this 
means dyed« 

♦ M. Chevreul has given the following re- 
suits of a very elaborate analysis of Guati- 
malft Indigo. 
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n • 4.-^ -A^ Red matter. 
By munatic acid ^ carbonate of Ki 



{Green matter, 
Red matter. 
Indigo, 
C Red matter, 6 

"l Carbonate of lime, 2 
Oxide of iron and alumina, 3 
Silica, 3 

Pure indigo, 45 

100 
When commercial indigo is exposed to a 
heat of about 400° F. it evolves a beautiful 
crimson smoke, which may be condensed in 
crystalline needles, which are supposed to 
be pure indigo. The blue vat of the dyer 
contains indigo deoxidized by protoxide of 
iron, and rendered soluble in its yellow-green 
state by lime-water. If a portion of this so- 
lution be exposed in the air, in a shallow 
vessel, the indigo will speedily absorb oxy- 
gen, and precipitate in its usual state of an 
msoluble blue powder. This being dried, 
and digested m a mixture of alcohol and 
muriatic acid, becomes also pure indigo, by 
the abstraction of all the resm and lime. In 
this sUte, it is a soft powder, of an intense- 
ly deep blue, verging sometimes on purple. 
It is unchangeable by the air. Every sub- 
stance which has a g^at affinity for oxygen, 
when digested with indigo, deprives it of the 
blue colour, and converts it, either perma- 
nently or for a time, to a yellow or greenish- 
yellow hue. Thus, if into the sulphate of 
indigo above described, are put a few pieces 
of iron or zinc, the nascent hydrogen seizes 
its oxygen, and discolours it. Sulphunc 
acid, rendered smoking by a little sul- 
phurous acid, is a better solvent of indigo 
than pure oil of vitriol. By boiling a lit- 
tle sulphur in this, its solvent power is 
improved. Nitric acid, digested on indigo» 
converts it into Mr. Hatchett's artificial tan- 
nin, a bitter principle, witli oxalic and ben- 
zoic acids. 

When indigo is mixed with liquid fer- 
mentable materials, it is speedily deoxidized. 
Bergmann showed long ago, that no gas, ex- 
cept carbonic acid, was disengaged from 
the distillation of indigo in close vessels. 
This seems to coincide with Dr. Thomson s 
late analysis, in which he exposed pure indi- 
go to the action of ignited peroxide of cop- 
per, and collected the gaseous producte» 
which led him to assign the following as i" 
Composition:*- 

Oxygen, 46.154 

Carbon, 40.384 
Azote, 13.462 



Jfiy wafer 



i Ammonia, 12 

Disoxygenized indigo, 
Green matter. 
Bitter matter^ 



100.000 



The total want of hydrogen in tbisvcg«. 
table subsunce, is a very singular *"^.^"5![ 
Testing result He says, that indigo, mtnc 
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State of a greenish-yellow soluble pigment^ is more, and the flame being then extinguisk- 

composed of 5 atoms Oxygen, 5.00 ed by covering the vessel close, the boiling 

7 Carbon, 5.25 is afterward continued with a gentle heal^ 

1 Azote, 1.75 till the oil appears of a proper consistence; 

1.....^ in which state it is called varnish. It is ne- 

12.00 cessary to have two kinds of this varnish, a 

thicker and a thinner, from the greater or 

The addition of a single atom of o^gen, ^^^s boiling, to be occasionally mixed to- 
renders the pigment blue and insolAle. g«ther, as (Afferent purposes may requh-e; 
« Thus,** adds he, « indigo exhibits a striking ^^^ ^l^^ch answers well m hot weather be- 
reliiUtion of the old notion, that acidity is »"ff ^^^ ^^^^ '^^ cold, and large charactera 
owing to the union of oxygen with an acidi- "^t requinng so stiff an mk as small ones, 
fiable basis. Blue indigo approaches much The thickest varnish, when cold, may be 
nearer to die nature of a sali6able base, than drawn into threads like weak glue; by which 
an acid; but deoxidized indigo, seems to criterion the workmenjudge of the due boil- 
possess acid powers, for it becomes capable ing, small quantities bemg from time to time 
of uniting with alkalis, and alkaline earths." taken out and dropped upon a tile for this 
AnTtals cfPhiioaophy for Jime 1S20,* purpose. It is very viscid and tenacious^ 

IiTK. Every fiquor or pigment used for tike the soft resinous juices, or thick turpen- 

writing or printing, is distinguished by the tine. Neither water nor alcohol dissolves 

name of ink. Common practice knows only it; but it readily enough mingles with fresh 

black and red. oil, and unites with mucilages into a mass 

Of black ink there are three principal diffusible in water in an emulsive form, 

kinds: 1. Indian ink; 2. Printer's ink; and. Boiling with caustic alkali produces a soapy 

3. Writing ink. compound. It is by washing with hot soap. 

The Indian ink is used in China for writ- l^^^ ^d a brush that the printers clean their 
ing with a brush, and for painting upon the types. The oil loses from one-tenth to one- 
soft flexible paper of Chinese manufacture, eighth of its weight by the boiling into the 
It is ascertained, as well from experiment as thjck varnish. 

from information, that the cakes of this ink It is affirmed, that varnish containing ei- 

are made of lampblack and size, or animal ther turpentine or litharge, particularly the 

glue, with the addition of perfumes or other latter, is more adhesive than other varnish, 

substances not essential to its quality as an »"d presents a g^at difficulty in cleaning 

ink. The fine soot from the flame of a lamp the types, which soon become clogged. Very 

or candle, received by holding a plate over old oil requires neither of these additions, 

it, mixed with clean size from shreds of parch- New oil can hardly be brought into a pro- 

inent or glove-leather not dyed, will make P?r state for drying, so as not to set ofl^ 

an ink equal to that imported. without the use of turpentine. 

Good printer's ink is a black paint, smooth . Lampblack is tlie common material to 

and uniform in its composition, of a firm black give the black colour, of which two ounces 

colour, and possesses a singer aptitude to and a half are sufficient for sixteen ounces 

adhere to paper thoroughly impregnated of the varnish. Vermilion is a good red. 

with moisture. They are ground together on a stone with a 

The consistence and tenacity of the oil in duller, in the same manner as oil paints. 
UuB composition are greatly increased, and The ink used by copperplate printers dif- 

its greasmess diminished, by means of fire, ftrs in the oil, which & not so much boiled 

iJiiseed oil or nut oil is made choice of for as to acquire the adhesive quality. This 

this use. Tlie nut oil is supposed to be the would render it less disposed to enter the 

bes^and is accordingly preferred for the cavities of the engravmg,and more difficult 

black ink, though the darker colour it ac- either to be spread or wiped off. Xhe black 

qmres from the fire renders it less fit for the is likewise of a different kind. Instead of 

red. It IS said, that the other expressed oils lampblack, or sublimed charcoal, the Frank- 

cannot be sufficiently freed from their unc- fort black is used, which is a residual or deji- 

tuous quality. ser charcoal, said to be madefrom vine-twigs. 

Ten or twelve gallons of the oil are set This is softer and less gritty than the ivory 

over the fire in an iron pot, capable of hold- or other blacks prepared among us, and, no 

ing at least half as much more; for the oil doubt, contains more coal than any animal 

w^elte up greatly, and ito boiling over into residue, as all these abound with phosphate 

•I M ,^P^^ ^® ^^^ dangeious. When of lime. It is said, that lampblack gives 

It boils. It IS kept stirring wIEh an iron ladle; always a degree of toughness to the ink, 

and if It do not itself take fire, it is kindled which the Frankfort black does not, but tbe 

With a piece of flaming paper or wood; for goodness of the colour seems to be the lead- 

■imple boiling, without Uie actual accension mg inducement forthe use of the latter. A 

of the oil, does not communicate a sufficient pale or brown black can be much more ea- 

<»egree of the drying quality required. The sily endured in a book, than in the impres- 

«a is suffered Jo bKim for half an hou* or sion of an engraving. 
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Wc have no good explanation of what evaporated. Strain the decoction tliTough d 

happens with regard to the chemical effect hair sieve, or linen cloth, and then add the 

of boiling and burning upon tiie oil for print- other ingredients. Stir the mixture, till the 

ers' use. whole is dissolved, more especially the gfum; 

Common ink for writing is made by add- after which, leave it to subside for twenty- 

ing an infusion or decoction of the nut-gall four hours. Tlien decant the ink, and pre- 

to sulphate of iron, dissolved in water. A serve it in bottles of glass or stone ware, well 

very fine black precipitate is thrown down, corked. 

the speedy subsidence of which is prevented Many recommend, that the sulphate of iroi> 

by tlie addition of a proper quantity of gum- should be calcined to whiteness. Mr. Desor- 

arabic. This is usually accounted for by tlie meaux, jun. an ink manufacturer in Spital- 

superior affinity of the gallic acid, which, fields, has given the following in the Philo- 

combinii\g with the iron, takes it from the sophical Magazine, as the result of much 

sulphuric, and falls down. But it appears experience: — Boil four ounces of logwood 

as if this were not the simple state of the about an hour in six beer quarts of water, 

facts; for the sulphuric acid in ink is not so adding boiling water from time to time; 

far disengaged as to act speedily upon fresh strain while hot; and when cold add water 

iron, or give other manifestations of its pre- enough to make the liquor five quarts. In- 

sence in an uncombined stale. According to this put one pound avoii*dup. of blue grails 

to Deyeux, the iron in ink is partly in the coarsely bniiseo; four ounces of sulphate of 

state of a gallate. iron calcined to wliiteness; three ounces of 

M. Ribaucourt paid particular attention coarse brown sugar; six ounces ofgum-ara- 

to the process for making black ink, and bic; and i ounce of acetate of copper, tri- 

fi'om his experiments he draws the following turated with a little of the decoction to a 

inferences. — ^'I'hat logwood is a useful in- paste, and then thoroughly mixed with the 

gredient in ink, because its colouring matter rest. This is to be kept in a bottle uncork- 

is disposed to unite with the oxide of iron, ed about a fortnight, shaking it twice a-day« 

and renders it not only of a very dark co- after which it may be poured from the dregs, 

lour, but less capaWe of change from the ac- and corked up for use. 

tion of acids, or of the air. Sulphate of cop- Dr. Lewis uses vinegar for his menstruum; 

per, in a certain proportion, gives depth and and M. Ribaucourt has sulphate of copper 

iirnmess to the colour of the ink. Gum-ara- among his ingredients. I have found an in- 

bic, or any other pure ^m, is of service, by convenience from the use of either, which, 

retarding the precipitation of the fecuis: by though it docs not relate to the goodness of 

preventing the ink from spreading or sink- the ink, is sufficiently great. In their practi- 

jng into the paper; and by afforain|^ it a cal exhibition, to forbid their use. The acid 

kind of compact yarnislh, or defence from the of the vinegar acts so strongly upon the jjen, 

air when dry. Sugar appears to have some that it very frequently requires mendings 

bad qualities, but is of use in giving a de- and tlie sulphate of copper has a still more 

gree of fluidity to the ink, which permits unpleasant effect on the penknife. It sel- 

the dose of gum to be enlarged beyond dom happens when a pen requires mending, 

what the ink would bear without it. Water that the ink is wiped very perfectly from it; 

is the best solvent. and often, when the nib only is to be taken 

Lewis had supposed, that the defects of off, it is done without wiping at all. When- 
ink arise chiefly from a want of colouring ever this is the case,. the ink immediately de- 
matter. But the theorjr, grounded on thy posites a film of copper upon the knife, and 
fact discovered by M. Ribaucourt, re<juires oy superior elective attraction of the sulphu- 
that none of the principles should be m ex- ric acid, a correspondent portion of the 
cess. cdg^ of the knife is dissolved, and is by this 

It is doubtful whether the principles of means rendered incapable of cutting till it 

the galls be well extracted by maceration; has been again set upon the hone. 

and it is certain, that inks made in this way If a little sugar be added to ink, a copy of 

^ow pale from the pen, and are not of so the writing may easily be taken off, by lay- 

deep a black as those wherein strong boil- ing a sheet of thin unsized paper, damped 

ing is recuired to. with a sponge, on the written paper, and 

From all the foregoing considerations M. passing lightty over it a flat iron very mo- 

R. gives tliese directions for the composition derately heated, 

ef good ink: — Inks of other colours may be made from a 

Take eight ounces of Aleppo gialls (in strong decoction of the ingre^ents used in 
coarse powder;) four ounces of logwood (in dyeing, mixed with a little alum and gum- 
thin chips;) four ounces of sulphate of iron; arabic. For example, a strong decoction of 
three ounct.>6 of fum-arabic (in powder;) Brazil wood, wHh as mudi alum as it can 
one ounce of «ulpnate of copper; and one dissolve, and a tittle gum, forms a good red 
ounce of sugar-candy. Boil the galis and ink. These processes consist in forming a 
logwood together in twelve poun£ of wa- lake, and retarding it-s precipitation by the 
t-tr for one houc^ .or till half' Qie -liquid has |;um* See L^xsi 
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On many occasions it is of importance to 3. The diluted solutions of gold and silver' 

employ an ink indestructible by any process^ remain colourless upon the paper, till ex- 

that Will not equally destroy the material on posed to tlie sun's light, which gives a dark 

which it is applied. Mr. Close has recom- colour to the oxides, and renders them vi- 

mended for this purpose twenty -five grains sible. 4. Most of the acids, or saline solu- 

of copal in powder aissolved in 200 grains tions, being diluted, and used to write with, 

of oil of lavender, by the assistance of gentle become visible by heating before the fire, 

heat, and then mixed with two and a half which concentrates them, and assists their 

grains of lampblack, and half a grain of in- action on the paper. 5. Diluted prussiate 

Sgo; or 120 grains of oil of lavender, seven- of potash affords blue letters when wetted 

teen grains of copal, and sixty grains of ver- with the solution of sulphate of iron. 6. The 

milion. A fittle oil of lavender, or of tur- solution of cobalt in aqua regia, when di- 

pentine, may be added, if the ink be found luted, affords an ink which becomes green 

too thick. Mr. Sheldrake suggests, that a when held to the fire, but disappears again 

mixture of genuine asphaltum dissolved in when suffered to cool. This has been used 

oil of turpentine, amber varnish, and lamp- in fanciful drawings of trees, the green 

black, would be still superior. leaves of which appear when warm, and va- 

When writing with common ink has been "^^^ »&»*" .^X cold. If the heat be continued 

effaced by means of aqueous chlorine, the *®® *®"g ^^^^ the letters appear, it renders 

vapour of sulphuret of ammonia, or immer- them permanent. 7. If oxide of cobalt be 

aon m water impregnated with this sul- dissolved in acetic acid, and a little nitre 

phuret, will render it again legible. Or, if added, the solution will exhibit a pale rose 

the paper that contained the writing be put colour when heated, which disappears on 

into a weak solution of prussiate of potash, cooling. 8. A solution of equal parts of sul- 

and, when it is thoroughly wet, a little sul- P^^te of copper and muriate of ammonia, 

phuric acid be added to the liquor, so as to &^^^ * yellow colour when heated, that^s- 

render it slightly acidulous, the same pur- »ppears when cold, 

pose will be answered. Sympathetic inks have been proposed as 

Mr. Haussman has given some coroposil S?* !w"'"'^''r'rt'li ^''^' correspondence, 
tions for marking pieces of cotton or hVen, ?"* *^t^ ^'^ °^ \^*^^ T '" ^^u ^^""^K^^' 
previous to their being bleached, which a,* ^^^^ ^^*^ properties change by a few days 

^piible of resisting every opemtion in the ^f^JT^i "*" S ^T""' "^T ""Ku^"^ ^ m^ 
p^cesses both of bleaching and dveing,and fZ\Z ^nn ""^JJ- tiT w ? ^^^^^f ^ 
ionaequently, might be employe/in Sark- fe^lT'^ "^I^.^k resist the test of 
ing Hien for domestic puVpJ»e«. One of Seating die paper till it begms to be scorched. 
iese consisU of asphsatum dissolved in •Nitrate of silver for a surface impreg- 
Aout four parts of oil of turpentine, and n»ted with carbonate of soda, and muriate 
ifth tiiis is to be mixed lampblack, or black ^ goW for one impregnated with protomu- 
kadinfine powder, so as to make an ink of ^"^^^ of tin, form good indelible inks.* 
a proper consistence for printing with types. Iw8*cts. Various important products are 
Another, the blackish sulphate left after ex- obtained from insects. The chief are, 1. 
peUing oxygen gas from oxide of manganese Cantharides; 2. Millepedes; 3. Cocliineal; 4. 
with a moderate heat, being dissolved and Kc"»c»J 5- I^c; 6. Silk; 7. Wax. 
filtered, the dark gray pasty oxide left on iKSTRUKEirrs (Chxmioal.) S^e Bai^ncx, 
the filter is to be mixea with a very little Thebhomxtxb, Laboratort. 
•ohition of gum-tragacanth, and the clotii % Intestinal Concbetioks. For a de- 
marked with this is to be dipped m a solu- acription of such of these as occur in tiie 
Hon of potash or soda, rndd or caustic, in inferior animals, see Bezoab. 
about ten parts of water. I shall here insert an account of a very cu- 
Among the amusing experiments of the nous concretion extracted from the rectum 
art of chemistiy, the exhibition of sympa- of a woman in Perthshire, in the year 1817. 
tbetic inks holds a digtin^^hed place. With She is, I believe, still alive. It was sent to 
these the writing is invisible, until some re- me by her physician. Dr. Kennedy of Dun- 
i^jSent gives it opacity. We shall here men- ning. The following paper was written at 
tion a lew out of the great number, that a the time, and an abstract published in a Lon- 
digfat acquaintance wim chemistiy may sug- don Medical Journal, in the autumn of the 
gest to the student. 1. If a weak inhision same year. 

of gdls be used, the writing will be invisi- The form of the concretion is a compress' 

ble tin the paper be mmstened with a weak ed cylinder, the length and lai^r diameter, 

lolutiofl of sulphate of iron. It then becomes each one inch; the smaller diameter, three 

l>lack, because these ingre^ents form ink. quarters of an inch. In hardness, it iseqiud 

8. If paper be soaked in a weak infusion of to wax, but without its tenacity. One of 

pSk, and dried, a pen dipped in the solution the ends, which is polished, and glistening, 

of sulpittte of iron will write black on that exhibits the appearance of concentric lamt,- 

fiper^ Wt Golpwlen on any other paper, nae, formed et circular brown line!^ inayd^-x 
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low basis. Its sides have the lustre* and have contained benzoate of ammonia* pro- 
marbled appearance, of Castile soap. Its vided any benzoic acid existed in the con- 
internal structure is granular, approaching cretion. It was divided into two portions, 
to crystalline, with radiations from the cen- Into one of these, a few drops of dilute sul- 
tre to the circumference, of brown and phuric acid were poured; and the acidulous 
bright yellow lines, possessed of pearly lus- ftuid was then concentrated by evaporation 
tre. It is friable between the fingers, co- in a glass capsule; but on cooling, it afibrd- 
vering them, on pressure, with a mealy ed no traces of benzoic acid. An extremely 
powder, of but little unctuosity. minute quantity of benzoate of ammonia^ 

Its weight is 167.5 g^ins* Specific gra- treated in the same way, for comparison^ 
vity of the mass seems at first inferior to that gave the characteristic crystals of that acid, 
of distilled water; for it floats on it for a I'he other portion, was added to a neutral 
little, but it afterwards sinks to the bottom, solution of red muriate of iron, but no pre- 
In a solution of muriate of soda, sp. gr. cipitate ensued. A very sma^ particle of 
1.0135, a fragment of it remains suspended crystallized benzoate of ammonia being add- 
in any part of the fluid. This, therefore, is ed to the same muriate, speedily gave the 
its specific gravity. brown precipitate, but produced no change 

Its odour is strong, but by no means dis- whatever on solutions, perfectly neutral, of 

agreeable. It is decidedly musky, or more the green muriate and sulphate; a fact of 

precisely that of ambergris. consequence to show the state of oxidize- 

Water has no action on it, nor does it af- ment, in which iron exists in a mineral, or 
feet the purple of litmus. It remains solid saline combination, indicating also an ea^ 
in boiling water. When it is heated to the method of separating the two oxides of this 
temperature of about 400° F., it fuses into metal. From the above experiments, we 
a black mass, and exhales a copious white may infer, with much probability, that the 
smoke, in the odour of which, we may re- concretion contains no benzoic acid, 
cog^ze that of ambergris, mixed with the Nitric acid, sp. gpravitv 1.300, digested on 
smell of burning iat. Exposed in a platina it, at a gentle heat, and then cooled, con- 
capsule to a dull red heat, it burns with verted the substance into bright yellow glo<* 
much flame and smoke, leaving no appre- bules, denser and less friable than the origi- 
ciable residuum. nal matter, and somewhat semi-transparent. 

It dissolves rapidly in sulph. ether, form- like impure rosin. There was, however, no 

ing an amber-coloured liquid. When the true solution by the acid; nor was thfe com- 

ether evaporates away, white glistening bustibiUty in the least impaired by the ope- 

scales, of a micaceous appearance, are left, ration. 

Ten parts of hot alcohol dissolve one of As our Institution possesses specimens of 

it, but as the alcohol cools, the greater part very fragrant ambergris, said to have been 

precipitates in these soft crystaBine scales, imported in the genuine state from Per»a,f 

while the surf sice of the liquid becomes co- was desirous to compare their chemical rela- 

vered with a beautiful iridescent pellicle, tions with those of this morbid concretion, 

presenting stellated radiations Two of the pieces of ambergris differ in 

Naphtha, the fixed and volatile oils, rea- many respects from one another. The first 

dily act upon it, forming bright yellow solu- is of a light gray colour, with resinous look- 

tions. ing points interspersed through it, and has 

Small fragments of it, exposed on a sand- a density considerably greater than water, 

bath, for two days, in a glass capsule, con- It is 1.200. When heated in water to the 

taining the water of pure potash, were not temperature of 130°, it falls down into light 

toimd to be altered in their size or appear- spongy fragnl^nts. The second has a spe- 

ance. Neither does liquid ammonia, digest- cific gravity of 0.959; it is darkish brown 

ed on ity produce the slightest eflect. In on the outside, and light brown within. In 

these respects, it possesses more analogies water heated to the above degp^e, it soflens 

witli ambeigris, than with any other sub- into a viscid substance like treacle. Both 

stance I know. I was hence led to imagine are readily dissolved in warm alcohol) but 

that the white smoke which it exhales at a the latter yields the richer golden-coloored 

moderate heat, was benzoic acid, which this solution. As the alcohol cools, a separa- 

Substance is said copiously to contain. tion of brilliant scales is ]>erceiv^. With . 

An alcohohc solution of the concretion ether, naphtha, the fixed and volatile oils, tli« 

was therefore added to water of ammonia^ phenomena exhibited by ambergris are ab^ 

when a miilnr liquid was produced by the solutely the same, as those presented by the 

separation of the substance, in a finely di- concretion, witJi these solvents. The aleo- 

idded state. This mixture was evaporated holic solution, mixed with liquid ammonia, 

to dryness by a gentle heat, in order to get gives a similur milky emulsion, 

rid of the alcoboTand uncombined ammonia. The tighter specimen of ambergris, exposed 

Warm water was then digest^ on the resi- to a gentle heat over a lamp, in a glass tube 

4uum, and the whole poured on a filter. seaL d at one end, fuses and evolves a vols- 

The Uquid which passed tbrough> should ttl^ oil in dense vapour, which is condei]se4 
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«i the upper part of the tube. A viscid bergrit, being exposed to pretty ttronr 
substance like tar, remains at the bottom, heat, exhaled the copious subfcetid smokej 
The oil resembles the succinic, and has, and afterwards burned with the yellow 
like it, a disagreeable empyreuroatic odour, flame, exhibited by the concretion. Frag- 
The demer ambergris, being subjected to roents of the concretions, exposed to heat 
heat in Uke circumstances, fuses less rea- in a glass tube, fused, evolved the heavy 
dily and completely, emits the same vola- smoke, which condensed into a viscid em. 
tile empyreumatic oil, accompanied with pyreumatic smelling oil, and in tvery res- 
crystalline needles, decidedly acidulous, pect comported itself like the light am- 
These are either the benzoic or succinic bergris. 

^d. They precipiUte peroxide of iron I therefore must infer it to be a modifi- 
from the neutral red muriate. The smell cation of ambergris. It differs decidedly 
of the accompanying oil, is certainly that from the adipocere of dead bodies, which 
of amber; but I have hitherto obtained too forms an emulsion with cold water, is fu- 
small quantities of the acid, to be able to sible in boiling water, gives a soap, with 
determine to which of the two it belongs, evolution of ammonia, when treated with 
The following experiments were made with potash, and yields a clear solvtion, when 
this view. My first object was to discover gently heated with liquid ammonia. It 
a good criterion for discriminating benzoic resembles, however, in many respects, the 
from succinic acid. In operating necessa- cholesterine of biliary calculi; and I have 
rily on small quantities, the distinction be- no doubt that cholesterine from altered 
comes peculiarly difficult. Both are vola- bile, is the true origin of ambergris in the 
tile, crystallizable, and fall down with per- whale, as well as of this morbid concre- 
oxide of iron, from saline solutions of this tion. 

metal. After many trials I finally fell on The concretion is almost wholly soluble 
the following plan, which answers very in hot alcohol; while only one-third of adi- 
well, even with pretty minute portions. I pocere dissolves in that menstruum at the 
Saturated each acid with ammonia; evapo- boiling point. 

rated to a dry crystalline mass, by a gentle From ordinary fatty matter it is entirely 
heat. Into a small glass tube, sealed at one distinguishable, by its solubility in ether 
end* 1 introduced a portion of the ben- and alcohol, its refusing to combine with 
zoate. The tube was recurved. I expo- alkalis, and the high temperature required 
sed the bottom where the salt was placed, for its fusion. 

to the heat of a lamp, but very cautiously. With regard to their place of formation 
Pungent aramoniacal gas was exhaled, and in the animal system, ambergris and this 
the water of crystallization, that distilled morbid concretion iigree. They are both 
over, was found strongly impregnated with generated in the rectum, or greater intes- 
amroonia. To avoid all fallacy in this re- tines. The physeter macrocephalus of 
suit, I slightly supersaturated the ammonia Linnaeus is the species of whale which 
beforehand, with the acid. In the middle affords ambergris. In the examination of 
of the tube, pure benzoic acid was found. Captain Coffin before the Privy-Council in 
in acicular ci^stals. The succinate of am- 1791, he stated, that he found 362 ounces 
monia, on the contrary, sublimes without of ambergris in the intestines of a female 
decomposition. whale, struck off the coast of Guinea; part 

I now took a few grains of the dehse am- of it was voided from the rectum on cut« 
bergris, digested with alcohol, added wa- ting up the blubber, and the remainder was 
ter of ammonia, boiled, filtered, and eva- within the intestinal canal, 
porated to dryness. The quantity of sa- The whales that contain ambergris are 
line matter obtained, was, however, too said to be always lean and sickly, yield but 
minute, even for the above mode of apply- very little oil, and seem almost torpid, 
ing an analytical criterion, with satisfuc- Hence when a spermaceti whale has this 
tion; and being unwilling to consume more appearance, and does not emit feces on 
thsn a few grains of a specimen, belong- being harpooned, the fishers generally ex- 
ing to a public establishment, I preferred pect to find ambergris within it. Whether 
Waiting till some future opportunity might it be the cause or the effect of disease, is 
occur of examining genuine ambergris. problematical, though the latter seems the 
From the lighter, and by its outward ap- more rational conjecture. It may in sue- 
pearance, more characteristic specimen, of cession be both. The above remarkable 
smbergris, I could not obtain even a trace fact of the sex of the whale, may lead to 
of benzoic acid, though 1 modified the tem- an inquiry, whether this morbid produc- 
perature for sublimation, and other circum- tion, found also in the human subject, be 
stances, in every way 1 could think of. The peculiar to females, and connected with 
oil that rose would not redden the most lactation. 

delicate litmus paper. In the second volume of Dr. Monro's 

In open capsules, fragments of the am- Outlines of the Anatomy of the Human 
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Body in iti smind and diseased state, wa this communicatioii they offered no d*ci* 

have the analysis of several alvine concre- ded opinion respecting its nature,, 

tions by Dr. Thomas Thomson. The re- In 1813 Sir H. Davy happened to be <Mi 

suits, obtained by this eminent chemist, a visit to Paris, receiving, amid the l^»^ 

show, that the specimens which he examin- cal convulsions of tVance, the tranqtulh©- 

ed, were of a totally different nature from mage due to his genius. « When M. Cl^ 

the preceding concretion.* ment showed iodine to me, he believed 

Mnulik. I^om the root of the »»«/« **>»* 5^ ^^^^ll^^^^^ *^'*^ !*i^^^^^ 

hetenium, or elecampane, Rose first ex- *"** ,^- ^T*^"'"*?^' ?^*^L>K t^^^^ 

tracted the peculiar vegetable principle, ments, made originally with M. Clerorat, 

called inulin.^ M. Funkf has since giVen fonned th%»aTDe opmion, «jd ^n^^ 

thefoUowing as the analysis of elecampane llljl^-^^^^^^^^^ S-ISr "aJid^!:^ 

• AcrystalHzablevoUUleoi^^ ^ ^^^^1^0'^^^^^^ 

Extractive ^ ^'^ ®" '** Afuthgie$ betwen the unde- 

Acetic acid eomp&unded aiubttancets Journal of Science 

A crysUUizable resin, ""i*** •^'"ft ^^J' »' P* .??^ u ♦ • ♦ ui^^ .. 

Ql^J^^^J^ We see therefore with what intuitive sa- 

A fibrJus matter (ligneous).* P^^'^^V ^^^ ^'''«^^\^^''^'^^!''IJ^'!^J^^ 

,, , J the mystery which hung at first over lo- 

•To»iNB. A peculiar or undecomMund- ^ine. Its full examination, in its multi- 

ed pnnciple. The investigation of this .j^^ relations to simple and compound 

singular subsUnce will idways be regard- ]j;^.^ ^^ immediately entered on with 

ed as a great era in chemistry. It was ^ j ^^^^^ ^ ^^ ^^ 3^ Gay-Lussac 

then that chemical philosophers first felt ^ ^^^ rehitive merits of the rcseaPches, 

the necessity of abandoning Lavoisier s ^^^ importance of the results, of these 

partial and incorrect hypothesis of oxyge- ^^^^Q^^ chemists, it is not for me to 

nation, and of embracmg Uie sound and ^^^^ ^ ^j^^^ , ,j^^„ ^^^^ jf 

comprehensive doctrines of Sir H Davy ^.^j^ ^y^^. ^ methodical view of the 

on chemical theory, first promulgated in fe^ts brought to light on iodine and the 

bis masterly researches on CUonne. 5^^. ^^^^ rScrring for its other combina- 

lodine was accidentally discovered, in tions to what I have already stated on the 
1812, by M. de pourtois, a manufacturer of hydriodic and iodic acids, 
saltpetre at Pai^is. In his processes for pro- iodine has been found in the following 
curing soda from the ashes of sea-weeds, pea-weeds, Uie algae aquatics of Iiinnaeu8>— 
he found the metallic vessels much cor- ]^ucus cartilagineus; Fucus palmatus, 
roded; and in searching for the cause of membranaceus, filum, 
the corrosion, he made this important dis- filamentosus, digitatoa, 
covery. But for this circumstance, nearly rubens, saccharinusi 
accidental, one of the most curious of sub- nodosus, Ulva umbilicaKs, 
stances might have remained for ages up- serratus,* pavonia, 
known, since nature has not distributed it, sihqaosus, linza, and t« 
in either a siinple or compound state, sponge, 
through her different kingdoms, but has Dp. pyfe has shown, in an ingenious pa- 
confined it, to what the Roman satirist per, published in the first volume of the 
considers as the most worthless of things, udin. PhiL Journal, that on adding sulphu- 
the vik sea-weed. rjc g^id to a concentrated viscid infusion of 

Iodine derived its first illustration from these algae in hot water, the vapour of io- 

MM. Clement and Desormes, names asso- dine is exhaled. 

ciated always with sound research. In But it is firom the incinerated sea-weed, 

their memoir, read at a meeting of the In- or kelp, that iodine in quantities is to be 

ititute, these able chemists described its obtained. Dr. WoUaston first commimica- 

principal properties. They stated its sp. ted a precise formula for extracting it 

gr. to be about 4; that it becomes a violet- Dissolve the soluble part of kelp in water, 

coloured gas at a temperature below that Concentrate the liquid by evaporation, and 

of boiling water; whence its name, ImitKi separate all the crystals that can be obtain- 

Hke a vUlet, was derived; that it combines ed. Pour the remaining liquid into a clesAi 

with the metals, and with phosphorus and vessel, and mix wHh it ui excess of 8ul^«- 

sulphur, and likewise with the alkalis and rSc acid. Boil this liquid for some ume. 

metallic oxides; that it forms a detonating Sulphur is precipitated, and muriatic acid 

compound with ammonia; that it is soluble driven off. Decant off the clesir liquid, and 

in alcohol, and still more soluble in ether; strain it tbrbugh Wool. Put it into a smsJl 

and that, by its action upon phosphorus and flask, and mix it with as much black oidde 

upon hy^K>gen, a substance having the df manganese, as used before of sulphuric 

characters <£ muriatic acid is formed. In acid. Apply to the top of the Sask a glass 
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tabe»^ sbitt At one end. Then beat the mix- dro^n appears.'* I now find the liquid t« 

tore in the flask. The iodine sublimes into contain hyposulphite of soda. 

the glass tube. None can be obtained from From 8 liquid ounces = 11 by weight, 

•eft^water. 313 g^ns of sulphur are obtained. I'he 

In repeating this process with care, I Saturated liquid has a specific gravity of 

obtained from similar quantities of kelp 1.443» a bright yellow colour, and does not 

•acb^ variable products of iodine, Uiat I change the purple colour of infusion of red 

was induced to institute a series of ezpe- cabbage. 

riments in 1814, for discovering the causes Having described the substance which I 

of these anomalies, and for procuring io- used, I shall now state, in a few words, the 

dine at an easier rate. The result, which best method of taking the iodine out <^ 

was successful, I communicated to the it>* 

world in the 50th volume of the Pfailoso* <* The brown iodic liquid of the soap- 
jriucal Magazine. Instead of procurin|^ this boiler, was heated to about 230^ P. pour- 
mteresting element in only a few grains, I ed into a large stone-ware basin, of which 
have been able to extract ounces at a time, it filled about one-half, and saturated bv the 
snd At a moderate expense. I shall here addition of the suitable quantity of sufphu- 
transcribe the outlines of my method. ric acid as above stated. It is advantage- 
As several of the Scotch soap manufac^ ous to dilute the acid previously, with itA 
tnrers use scarcely any other alkaline mat^ own bulk of water .$ On cooling the mix- 
ier for their hard soaps except kelp, it oc- ture, a large quantity of saline crystals is 
eorred to me that in some of their residu- found adhering to the sides and bottom d 
imis, a Sttbstance might be found rich in the vessel. These are ohiefly, sulphate of 
iodine. Accordingly, after some investi* soda, with a very little sulphate of potash 
gstion, I found a brown liquid, of an oily and a few beautiful oblong rbomboidal 
consistence, from which I expected to pro- plates of hydriodate of soda. Sulphur is 
cure what I wanted, and 1 therefore insti- mixed with these crystals. 
tnted a series of experiments on the best " Filter the above cold liquid through 
mode of extraction. woollen cloth. To every 12 oz. apotheca- 
The specific gravity of this liquid, as oh- ries' measure, add 1000 grains of black 
Ittned at diilerent times, is pretty uniform- oxide of manganese in powder. Put this 
ly 1.37'4. It converts vegetable blues to mixture into a glass globe, or large matrass 
green, thus indicating free alkali. Of this with a wide neck, over which a glass globe 
the manufacturer is aware, for he returns is inverted, and apply heat with a charcoal 
<he liquid occasionally into bis kelp leys, chauffer. The less diffusive flame of a 
its boiling point is 233^ F. Eight ounces lamp, is apt to crack the bottom of the 
tpothecaries' measure require precisely matrass; particularly, if a large quantity 
one measured ounce of sulphuric acid for of materials be employed. To prevent the 
their neutralization. Supposing this quan- heat from acting on the globular receiver, 
Htf of acid combined with soda, it would a tliin disc of wood, having a round hole 
indicate one part of pure soda in eleven by in its centre, is placed over the shoulder 
weight of the liquid. But the chief part of of the matrass. 

^ alkali is not uncombined; for an im- *' Iodine now sublimes very copiously^ 

mense quantity of sulphurous acid, and a and is readily condensed in the upper ves- 

little sulphuretted hydrogeh gas, escape sei. As soon as this becomes warm, ano- 

dvring the afi^sion of the sulphuric actd. ther is to be put in ils place; and thus the 

* IW grains of the liquid yield 3.8 cu- two may be applied in rotation, as long as 

trie inches of gas, chiefly sulphurous acid, the violet vapour rises. 

snd sulphur is at the same time deposited. " From the above quantity of liquid, by 

From this last circumstance one would ex- this treatment, I obtain from 180 to 200 

Met a greater proportion of sulphuretted grains of iodine, perfectly pure. It is with- 

iydrogen; but the disengaged gas posses- drawn from the globes, most conveniently 

les the peculiar smell and pungency of by a little water, which dissolves iodine 

buming sulphur, blanches the petals or the very sparingly, as is well known. It may 

red rose, but shows scarcely any action on be purified by a second sublimation firom 

paper dipped in saturnine solutions. On lime. 

die instant of decomposition of the sul- " If the manganese be increased much 

phite and hydroguretted sulphuret of soda beyond the above proportion, the product 

ensting in the liquid, the nascent sulphu- of iodine is greatly decreased. If thrice 

rous acid of the former may be supposed the quantity be used, for example, a furi- 

to decompose the nascent sulphuretted hy- ous eifervescence takes place, nearly the 

drogen of the latter; their atoms of oxy- ' ■ 

gen and hydrogen uniting, with precipita- $ When concentrated acid is added, the 

tion of the sulphur. I can in no other way effervescence is very violent; the liquid 

•eeonnt for the very copious separation of reddens wherever the acid falls, and a lit* 

lolphur, >irUk Tery little tulphwettied hy- tie purple vapour of iodine rises. 
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whole mixture is thro^ii out of the ma- lamellated, and it is sof^ and friable to the 

trass, with a kind of explosive violence, touch. Its taste is very acrid, though it be 

and hardly any iodine is procured, even very sparingly soluble in water. It is a 

though the materials should be saved, by deadly poison. It gives a deep brown stain 

the relatively large capacity of the vessel to the skin, which soon vanishes by evapo- 

that contains them. If, on the other hand, ration. In odour, and power of destroying 

one-half of the prescribed quantity of man- vegetable colours, it resembles very dilute 

ganese be used, much hydriodic acid rises aqueous chlorine. The sp. g^. of iodine at 

along with the iodine, and washes it perpe- 62^^ is 4.948. It dissolves in 7000 parts of 

tually down the sides of the balloon. Or water. The solution is of an orange-yellow 

if, during the proper and successful subli- colour, and in small quantity tinges raw 

mation of iodine, the weight of manganese starch of a purple hue, which vanishes on 

be doubled, the violet vapours instantly heating it. It melts, according to M. Gav- 

cease. Nor will sugar or starch restore to Lussac, at 227^ P. and is v<^atilized under 

the mixture, the power of exhaling the the common pressure of the atmosphere, 

iodine. at the temperature of 350**. By my cxpe- 

" The same interruption of the process riments, it evaporates pretty quickly at or- 
is occasioned by using an excess of suU dinary temperatures. Boilin|^ water aids 
phuric acid. For, if to the mixture of 12 its sublimation, as is shown m the ahoje 
02. of saturated liquid, with 1000 or 1100 process of extraction. The sp. gr. of its 
grains manganese, an additional half ounce violet vapour is 8.678. Jt is a non-condoc- 
measure of sulphuric acid be poured in, the tor of electricity. When the voltaic chain 
violet vapour disappears, and the subUroa- is interrupted by a small fragment of 
tion of iodine is at an end. Quicklime now it, the decomposition of water instantly 
added so as to saturate the excess of acid, ceases, 
will not restore the production of iodine. Iodine is incombustible, but with azote 

'*The best subliming temperature is it foi'ms a curious detonating compound; 

232** Fahr. and in combining with several bodies, the 

"Iodine, in open vessels, readily evapo- intensity of mutual action is such as to 

rates at much lower temperatures, even at produce the phenomena of combustion. Its 

the usual atmospheric heats. When it is combinations with oxygen and chlorine, 

spread thin on a plate of glass, if the eye have been already described, under iodic 

be placed in the same plane, the violet va- and chloriodic acids, 
pour becomes very obvious at the tempe- With a view of determining whether it 

rature of 100^ F. If left in the open air, was a simple or compound form of matter, 

it will speedily evaporate altogether away. Sir H. Davy exposed it to the action of the 

even at 50 or 60«>. When kept in a phial highly inflammable metals. When its n- 

stopped with a common cork, the iodine pour is passed over potassium heated m 

also disappears, while the cork will become a glass tube, inflammation takes place, and 

friable in its texture, and of a brownish- the potassium bums slowly with a pw^ 

yellow colour. blue light. There was no gas disengaged 

" 240 g^ns of nitric acid, specific grav. when die experiment was repeated in * 
1.490, saturate 1000 grains of the brown mercurial apparatus. The iodide of pot- 
liquid. Sulphurous acid is abundantly ex- assiom is white, fusible at a red heat, and 
haled as before. After filtration, a bright soluble in water. It has a peculiar acrid 
golden-coloured liquid is obtained. On ad- taste. When acted on by sulphuric acid, 
ding to this liquid a little manganese, io- it eflervesces, and iodine appears. It i^ 
dine sublimes; but the quantity procurable evident, that in this experiment there Md 
in this way, seems to be proponionally less been no decomposition; the result ^^P^. ' 
than by the sulphuric acid." ing merely on the combination of iodine . 

I have described a new form of appara- with potassium. By passing the ^*P*^ 

tus, for sublimation, in the above paper, by iodine over dry i*ed-hot potash, formed from 

which beautiful crystals may easily be pro- potassium, oxygen is expelled, and tJic 

cured, without risk of injuring their form, above iodide results. Hence we *^»JJ* 

Iodine is a solid, of a grayish-black co- at tlie temperature of ignition, the atnn'ty 
lour and metallic lustre. It is often in scales between iodine and potassium» is superior 
similar to those of micaceous iron ore, to that of the latter for oxygen. But iodine 
sometimes in rhomboidal plates, very large in its turn is displaced by chlorincr »* * 
and very brilliant. It has been obtained in moderate heat, and if the latter be in ex- 
elongated octohedrons, nearly half an inch cess, chloriodic acid is formed. M. G^ 
in length; the axes of which were shown Lussac passed vapour of iodine i'^ * '^ 
by Dr. WoUaston to be to each other, as heat over melted subcarbonatc of potasn; 
the numbers 2, 3, and 4, at least so nearly, and be obtained Carbonic acid and W6* 
that in a body so volatile, it is scarcely pos- gases, in the proportions of two in roJun' 
sible to detect an error in this estimate, by of the first, and one of the sccondi pK- 
the reflective goniometer. Its fraeture is cisely those which exist m the Md^ 
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Tbe oxide of sodium, and the subearbo- dine to a red heat in a tube, tbey unite to*- 
nate of soda, are also completely decom- gether, and hydriodic acid is produced, 
posed by iodine. From these experiments which gives a reddish-brown colour to 
it would seem, that this substance ought water." Sir H. Davy, with his character- 
to disengage oxygen, from most of the ox- istic ingenuity, threw the violet-coloured 
ides; bat this happens only in a small num- gas upon the flame of hydrogen, when it 
ber of cases. The protoxides of lead and seemed to support its combustion. He also 
bismuth are the only oxides not reducible formed a compound of iodine with hydro- 
by mere heat, with which it exhibited that gen, by heating to redness the two bodies 
power. Barytes, strontian, and lime com- in a glass tube. See Acid (Hydriodic). 
bine with iodine, without giving out oxy- Charcoal has no action upon iodine, ei- 
gen gas, and the oxides of zinc and iron ther at a high or low temperature. Seve- 
underg^ no alteration in this respect. From ral of the common metals, on the contrary, 
these facts we must conclude, that the de- as zinc, iron, tin, mercury, attack it rea- 
composition of the oxides by iodine de- dily, even at a low temperature, provided 
pends less on the condensed state of the they be in a divided state. Though these 
oxygen, than upon the affinity of the metal combinations take place rapidly, they pro- 
ibr iodine. Except barytes, strontian, and duce but little heat, and but rarely any 
hme, no oxide can remain in combination light. 

with iodine at a red beat. For a more par- The compound of iodine and zinc, or 

ticular account of some iodides, see Acid iodide of zinc, is white. It melts readily, 

(Htdriodic); the compounds of which, and is sublimed in the state of fine acicular 

in the liquid or moist state, are hydrio- four-sided prisms. It is very soluble in 

dates, but change, on drying, into iodides, water, and rapidly deliquesces in the air. 

in the same way as the muriates become It dissolves in water, without the evolution 

chlorides. of any gas. The solution is slightly acid. 

From the proportion of the constituents and does not crystallize. The alkalis 

in hydriodic acid, 15.5 has been deduced, precipitate from it white oxide of zinc; 

as the prime equivalent of iodine. while concentrated sulphuric acid disen- 

M.Gay-Lussac says, "Sulphate of potash gages hydriodic acid and iodine, because 

was not altered by iodine; but, what may sulphurous acid is produced. The solu- 

appear astonishing, I (»btained oxygen with tion is a hydriodate of oxide of zinc. When 

like flaate of potash, and the glass tube in iodine and zinc are made to act on each 

which the operation was conducted was other under water in vessels hermetically 

corroded. Chi examining the circumstan- sealed, on the application of a slight heat, 

ces of the experiment, I ascertained that the water assumes a deep reddish-brown 

the fiuate became alkaline when melted in colour, because, as soon as hydriodic acid 

a platinum crucible. This happened to is produced, it dissolves iodine in abun* 

^e fluate over which I passed iodine. It dance. But by degrees, the zinc, supposed 

appears then that the iodine acts upon the to be in excess, combines with the whole 

excess of alkali, and decomposes it. The iodine, and the solution becomes colourless 

beat produced disengages a new portion of like water. 

iuoric acid or its radical, which corrodes Iron is acted on by iodine in the same 

the glass; and thus by degrees the fluate way as zinc; and a brown iodide results, 

is entirely decolnposed." These facts which is fusible at a red heat. It dissolves 

teem to give countenance to the opinion, in water, forming a light g^en solution, 

that the fluoric is an oxygen acid; and that like that of muriate of iron. When the 

the salt called fluate of potash is not a flu- dry iodide was heated, by Sir H. Davy, in 

oride of potassium. See Acid (Fluoric), a small retort containing pure ammoniacal 

Iodine forms with sulphur a feeble com- gas, it combined with the ammonia, and 

pound, of a grayish-black colour, radiated formed a compound which volatilized with- 

like sulphuret of antimony. When it is out leaving any oxide. 
distilled with water, iodine separates. The iodide of tin is very fusible. When 

Iodine and phosphorus combine with in powder, its colour is a dirty orange-yel- 

great rapidity at common temperatures, low, not unlike that of glass of antimony. 
producing heat without light. From the When put into a considerable quantity of 

presence of a little moisture, small quanti- water, it is completely decomposed. Hy. 

ties of hydriodic acid gas are exhaled. driodic acid is formed, which remains in 
Oxygen expels iodine from both sulphur solution in the water, and the oxide of tin 

and phosphorus. precipitates in white flocculi. If the quan- 
" Hydrogen, whether dry or moist, did tity of water be small, the acid being more 
not seem," says Vf. 6ay.Lussac, "to have concentrated, retains a portion of oxide of 
any action on iodine at the ordinary tempe- tin, and forms a silky orange-coloured salt, 
rature; but if, as was done by M. Clement, which may be almost entirely decomposed 
in an experiment at which 1 was present, by water. Iodine and tin act very well on 
we expose a nuzture of hydrogen and io- each other, in water of the temperature of 
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S12*. By employinr an excess of tin, we tnd alkaline substances; and hence, when 

may obtain pure bydriodic acid, or at least combined with these substances in aqueoot 

an acid containing only traces of the metal, solution, and electrized in the voltaic dr- 

T\\e tin must be in considerable quantity, cuit, it separates at the positive surfitce. 

because the oxide which precipitates on But it has a positive energy with respect 

its surface, diminishes very much its ac- to chlorine; for when united to chlorine, 

tion on iodine. in tlie chloriodic acid, it separates at the 

Antimony presents, with iodine, the same negative surface.^ This likewise corres- 

phenomena as tin; so that we might employ ponds with their relative attractive ener- 

either for the preparation of bydriodic acid, gy, since chlorine expels iodine from alt its 

if we were not acquainted with preferable combinations. Iodine dissolves in carburet 

methods. of sulphur, giving, in very minute quanti- 

The iodides of lead, copper, bismuth, ties, a fine amethystine tint to the liquid, 
silver, and mercury, are insoluble in water. Iodide of mercury has been proposed for 
while the iodides of the very oxidizable a pigment; in other respects, iodine has not 
metals are soluble in that liquid. If we been applied to any purpose of common 
mix a hydriodate with the metallic solu- life. M. OHila swallowed 6gruns of iodine; 
tions, all the metals which do not decom- and was immediately a£fected with heat, 
pose water will give precipitates, while constriction of the diroat, nausea, eructa^ 
tiiose which decompose that liquid, will tion, salivation, and cardidgia. In ten mi- 
give none. This is at least the case with nutes he had copious Ulious vomitings, and 
tibe above mentioned metals. slight colic pains. His pulse rose m>m 70 

There are two io^des of mercuiy; the to about 90 beat! in the minute. By swal- 

one yellow, the other red; both are fusible fewing large quantities of mucil^fe^ and 

and volatile. The yellow or protiodide, con- emollient clysters, he recovered, and felt 

tains one-half less iodine than the deutio- nothing next day but slight fatigue. Aboul 

dide. The latter, when crystallized, is a TO or BO gruns proved a fatal dose to dogs. 

bright crimson. In general there ought They usually died on the fourth or fifth 

to be for each metal as many iodides, as day.* 

there are oxides and chlorides. All the laioitrM. Mr. Tennant, on examining 
iodides are decomposed by concentrated the black powder left after dissolving 
sulphuric and nitric acids. The metal is platina, which fix>m its appearance baa 
converted into an oxide, and iodine is dis- been supposed to consist chiefly of plum- 
engaged. They are likewise decomposed bago, found it contained two ^stinet me- 
by oxygfen at a red beat, if we except the tals, never before noticed, which he has 
iodides of potassium, sodium, lead, and named iridium and osmium. The ibrtner 
bismuth Chlorine likewise separates itr- of these was observed soon after by Bescos- 
dine from all the t<^ide8; but iodine, on the tils, and by Yauquelin. 
other hand, decomposes most of the sul*- ' To analyze the black powder, Ifr. Ten- 
phurets and phosphurets. nant put it into a silver crucible, with a 

When iodine and oxides act upon each large proportion of JHire dry soda, and 
other in contact with water, very different kept it in a red heat for some time. The 
results take place, from those above de- alkali being then dissolved in water, it had 
scribed. The water is decomposed; its by- acquired a deep orange or brownish-yellow 
drogen unites with iodine, to form hydri- colour, but much of the powder remained 
odic acid; while its oxygen, on the other undissolved. This, digested in muriatic 
hand, produces with iodine, iodic acid, acid, gave a dark blue solution, which after- 
All the oxides, however, do not give the wards became of a dusky olrve-green; and 
same results. We obtain them only with finally, by continuing the heat, of a deep 
potash, soda, barytes, strontian, lime, and red. The residuum being treated as be- 
magnesia. The oxide of zinc, precipitated fbre with alkali, and so on alternately, the 
by ammonia from its solution in sulphuric whole appeared capable of solution. As 
acid, and well washed, gives no trace of some silex continued to be taken up by the 
iodate and hydriodate. alkali, till the whole <tf the metal was dis- 

We shall treat of the compound of io- solved, it seems to have been chemically 

dine and azote underthe article NiTROCEir. combined with it. The alkaline solution 

From all the above recited facts, we are contains oxide of osmium, with a small 

Warranted in concluding iodine to be an proportion of iridium, which separates 

undecompounded body. In its specific gra- spontaneously in dark-coloured thin flakes 

vity, lustre, and magnitude of its prime by keeping it some weeks, 
equivalent, it resembles the metals; but in The acid solution contains likewise both 

all its chemical agencies. It ill analogous the metals, but chiefly iridium. By slow 

to oxygen and chlorine. It is a non-con- evaporation, it affords an imperlectly ciys- 

ductor of electricity, and possesses, like tMlized mass; which, being dried on blot* 

these two bodies, the negative electrical ting-paper, and dissolved in water, gives 

energy with regard to metals, inflammable by evapocfition distinct octohedral crystals. 
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Tbeatf crytUU, dissolvcfd in wnter* produce supposing it a neutral compound, the prime 

a deep red solution, inclining to orange^ equivalent of iridium would be 6.0. The 

Infusion of galls occasions no precipitate, same chemist has also alloyed iridium with 

but instantly renders the solution almost lead, copper, and tin. They are all malle« 

colourless. Muriate of tin, carbonate of able; and considerably hardened by the 

soda, and prussiate of potash, produce presence of the iridium.* 
nearly the same effect. Ammonia preci* Iron is a metal of a bluish-white colour, 

pitates the oxide, but, possibly from being of considerable hardness and. elasticity; 

IB eicess» retains a part in solution, ac- very malleable, and exceedingly tenacious 

quiring a purple colour. The fixed alkalis and ductile. This metal is easily oxidized. 

precipitate the greater part of the oxide, A piece of iron wire, immersed in a jar of 

bat retain a part in solution, this becoming oxygen gas, being ignited at one end, will 

yellow. All the metals that Mr. Tennant be entirely consumed by the successive 

tried, except gold and platina, produced a combustion of its parts. It requires a very 

dark or black precipitate from the muriatic intense heat to fuse it; on which account 

solution, and left it colourless. it can only be brought into the shape of 

The iridium may be obtained pure, by tools and utensils by hammering. This 
exposing the octoiiedral crystals to heat, high degree of infusibility would deprive 
which expels the oxygen and muriatic acid, it of the most valuable property of metals. 
It was white, and could not be melted by namely, the uniting of smaller masses into 
any beat Mr. Tennant could employ. U one, if it did not possess another singular 
did not combine with sulphur, or with and advantageous property, which is found 
arsenic. Lead unites with it easily, but is in no other metal except platina; namely, 
separated by cupellation, leaving the iridi- that of welding. In a white heat, iron ap- 
urn on the cupel as a coarse black powder, pears as if covered with a kind of varnish; 
Copper forms with it a very malleable al- and in this state, if two pieces be applied 
loy, which, after cupellation, with the ad- together, they will adliere, and may be per- 
dition of lead, leaves a small proportion of fectly united by forging, 
the iridium, but much less than in the pre- When iron is exposed to the action of 
ceding instance. Silver forms with it a moist air or water, it acquires weight by 
perfectly malleable compound, the surface gradual oxidation, and hydrogen gas es- 
ef which is tarnished merely by cupella- cspes: this is a very slow operation. But 
tion; yet the iridium appears to be diffused if the steam of water be made to pass 
throi4;b it in fine powder only. Gold re- through a red-hot gun barrel, or through 
mains malleable, and little altered in co- an ignited copper or glass tube, containing 
iour, though alloyed with a considerable iron wire, the iron becomes converted into 
proportion; nor is it separable either by an oxide, while hydrogen gas passes out 
cupellation or quartation. If the gold or at the other end of the barrel. By the ac- 
nlver be dissolved, the iridium is left as a tion of stronger heat this becomes a red- 
black powder. dish-brown oxide. The yellow rust, form- 

The French chemists observed, that this ed when iron is long exposed to damp airi 

new metal gave a red colour to the triple is not a simple oxide, as it contains a por- 

silt of platina and sal ammoniac, was not tion of carbonic acid. 
altered by muriate of tin, and was precipi- The concentrated sulphuric acid scarcely 

tated of a dark brown by caustic alkali, acts on iron> unless it is boiling. If the 

Yauqaelin added, that it was precipitated acid be diluted with two or three parts of 

by galls, and by prussiate of potash; but water, it dissolves iron readily, without the 

Mr. Tennant ascribes this to some impu- assistance of heat. During this solution, 

rity. hydrogen gas escapes in large quantities. 

Mr. Tennant gave it the name of iridium. The green sulphate of iron is much more 

from Uie striking variety of colours it af- soluble in hot than cold water; and there- 

f<Nrds while dissolving in muriatic acid. fore crystallizes by cooling, as well as by 

Dr. Wollaston has observed, that among evaporation* The crystals are efflorescent 

the grains of crude platina, there are some and fall into a white powder by exposure 

scarcely distinguisliable from the rest but to a dry air, the iron becoming more oxi- 

fay their insolubility in nitto-muriatic acid, dized than before. A solution of sulphate 

lliey are harder, however, when tried by of iron, exposed to the air, imbibes oxy- 

the file; not in the least malleable; and of gen; and a portion of the iron, becoming 

Hit specific £^vity of 19.5. These ap- peroxidized, falls to the bottom, 
peared to him to be an ore, consisting en- Sulphate of iron is not made in the di- 

tirely of two new metals. rect way, because it can be obtained at less 

* Vanqnelin has since sttcoeeded in form- charge from the decomposition of martial 

ingsi^htiret of iridium, by heating a mik- pyrites. It exists in two states, one con- 

•tme ef^ ammonia-muriate of iridium and taining oxide of iron, with 0.32 of oxygen, 

sulphur. It is a Uack powder consisting which is of a pale green> not alter^ by 

of too iridiuin + 33^ sulphur; whence, gallic acid, and giving a wluie precipitate 
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With prassiate of potash. The other, in lenee; the solution is not crystallizable, but 

vMch the iron is combined with 0.30 of thi<^ens to a jelly, which may be rendered 

oxygen, is red, not crystallizable, and g^ves solid by continuing the heat The acid 

a black precipitate with gallic acid, and a may be expelled by heating it strongly, 

blue with prussiate of potash. In the com- leaving a fine red oxide, 

mon sulphate, these two are often mixed Borate of iron may be obtained by pre- 

in various proportions. cipitating a solution of the sulphate with 

Sulphate of iron is decomposed by alka- nieutral borate of soda. 
lis and by lime. Caustic fixed alkali pre- Arsenic acid likewise unites with iron, 
cipitates the iron in deep green flocks. This arseniate is found native, 
which are dissolved by the addition of Ghromate of iron has been found in the 
more alkali, and form a red tincture. department of Var in France, and else- 
Vegetable astringent matters, such as where. 
nut*galls, the husks of nuts, logwood, tea, Sulphur combines very readily with iron. 
&c. which contain tannin and gallic acid, A mixture of iron filings and flowers of 
precipitate a fine black fecula from sul- sulphur being moistened, or made into a 
phate of iron, which remains suspended paste, with water, becomes hot, swells, 
for a considerable time in the fluid, by the adheres together, breaks, and emits wa- 
addition of gum-arabic. This fluid is well tery vapours of an hepatic smell. If the 
known by the name of ink. See Ink. mixture be considerable in quantity, as for 
The beautiful pigment, well known in example, one hundred pounds, it takes fire 
the arts by the name of prussian blue, is in twenty or thirty hours, as soon as the 
likewise a precipitate afforded by sulphate aqueous vapours cease, 
of iron. By fusion with iron, sulphur produces a 
Concentrated nitric acid acts very strong- compound of the same nature as the pyri- 
ly upon iron filings, much nitrous gas being tes, and exhibiting the same radiated struc* 
disengaged at the same time. The solution ture when broken. If a bar of iron be 
is of a reddish-brown, and deposites the ox- heated to whiteness, and then touched with 
ide of iron after a certain time; more es- a roll of sulphur, the two substances com- 
pecially if the vessel be left exposed to the bine, and drop down together in a fluid 
air. A diluted nitric acid affords a more state. Mr. Hatchett found, that the mag- 
permanent solution of iron of a greenish netical pyrites contains the same propor- 
colour, or sometimes of a yellow colour, tion as the artificial sulphuret. 
Neither of the solutions anbrds crystals, Phosphorus may be combined with iron 
but both deposite the oxide of iron by boil- by adding it, cut into small pieces, to fine 
ing, at the same time that the fluid as- iron wire heated moderately red in a cru- 
sumes a gelatinous appearance. cible; or by fusing six parts of iron clip- 
Diluted muriatic acid rapidly dissolves pings, with six of glacial phosphoric acid, 
iron at the same time that a large quantity and one of charcoal powder. This phos- 
of hydrogen is disengaged, and the mix- phuret is magnetic; and Mr. Hatchett re- 
ture becomes hot. marks, that iron, which in its soft or pure 
If iron filings be triturated with muriate state cannot retjun magnetism, is enabled 
of ammonia, moistening the mixture; then to do so, when hardened by carbon, sul- 
drying, powdering, and again triturating; phur, or phosphorus, unless the dose be 
and lastly subliming with a heat quickly so great as to destroy the magnetic pro- 
raised; yellow or orange-coloured flowers perty, as in most of the natural pyrites and 
will rise, consisting of a mixture of muri- plumbago. 

ate of ammonia, with more or less muriate The combination of carbon with iron is 

of iron. These, which were called JUnoera of all the most important, and under the 
of tteel, and still more improperly eru ve- . names of Cast-iron and Steel will be con- 

nerUf were once much esteemed; but are sidered in the latter part of the present 

now little used, as they are nauseous in article. 

solution, and cannot very conveniently be Iron unites with gold, silver, and platina. 
given in any other form. When heated to a white heat, and plunged 
Carbonic acid, dissolved in water, com- in mercury, it becomes covered with a coat- 
bines with a considerable quantity of iron, ing of that metal. Mr. A. Aitken unites ah 
in proportion to its mass. amalgam of zinc and mercury with iron fil- 
Phosphoric acid unites with iron, but ings, and then adds muriate of iron, when a 
very slowly. The union is best eflected by a decomposition takes place, the muriatic 
adding an alkaline pliosphate to a solution acid combining with the zinc, and the 
of one of the salts of iron, when it will amalgam of iron and mercury assuming the 
fall down in a white precipitate. This acid metallic lustre by kneading, assisted with 
is found combined with iron in the bog heat. Iron and tin very readily unite to- 
ores, and being at first taken for a peculiar gether. Iron does not unite easily with 
metal, was called Hderite by Bergmann. bismuth, at least in the direct way. This 
Liquid fluoric acid attacks iron with vio- . alloy is brittle and attractible by the mag- 
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iiet, even with three-fourths of bismuth. fent« ftccording to tfcc nature of the parit 
As nickel cannot be purified from iron which com))ose the ore. 
without the gp-eatest difficulty, it may be The iron which is obtained from thd 
presumed, that these substances readily smelting furnaces is not pure ; and may be 
unite. Arsenic forms a brittle substance in distinguished into three states : white Crude 
its combination with iron. Cobalt .forms a iron, which is brilliant in its fracture, and 
hard mixture with iron, which is not easily exhibits a crystallized texture, more brittle 
broken. Manganese is almost always united than the other kinds, not at all malleable, 
with iron in the native state. Tungsten and so hard as perfectly to withstand the 
forms a brittle, whitish-brown, hard alloy, file : gray crude iron, which exhibits a gra- 
•f a compact texture, when fused with nulated and dull texture when broken ; this 
white crude iron. The habitudes of iron substance is not so hard and brittle as the 
inth molybdena are not known. former, and is used in the fabrication of ar^ 

Iron is the most difiused, and the most tillery and other articles which require to 
abundant of metallic substances. Few mi- be bored, turned or repaired : and black 
jieral bodies or stones are without an ad- cast-iron, which is still rougher in its frac- 
Buxture of this metal. Sands, clays, the ture; its parts adhere together less per- 
waters of rivers and springs, are scarcely fectly than those of the gray crude iron, 
•ver perfectly free from it. The parts of In order to convert it into malleable iron, 
animal and vegetable substances likewise it is placed on a, hearth, in the midst of 
afford iron in the residues they leave after charcoal, urged by the wind of two pair of 
incineration. It has been found native, in bellows. As soon as it becomes fused, a 
large masses, in Siberia, and in the internal workman continually stirs it with a long iron 
parts of South America. This metal, how- instrument. During the course of several 
ever, in its native state is scarce : most iron hours it becomes gradually less fusible, and 
is found in the state of oxide, in ochres, assumes the consistence of paste. In this 
bog ores, and other friable earthy substan- state it is carried to a large hammer, the 
«es, of a red, brown, yellow, or black co- repeated blows of which drive out all the 
lour. The magnet or loadstone, is an iron parts that still partake of the nature of 
ore. Iron is also found in combination with crude iron so much as to retain the fluid 
the sulphuric acid, either dissolved in wa- state. By repeated heating and hammering, 
ter, or in the form of sulphate. more of the fusible iron is forced out ; and 

In the lar^e iron-works, it is usual to the remainder, being malleable, is formed 
vast or calcine the ores of iron, previous into a bar or other form for sale. Crude 
to their fusion ; as well for the purpose iron loses upwards of one-fourth of its 
ofexpelling sulphureous or arsenical parts, weight in the process of refining; Bomc<( 
as to render them more easily broken into times indeed one-half, 
fragments of a convenient size for melting. Purified or bar iron is soft, ductile, ftex-^ 
The mineral is melted or run down, in ible, malleable, and possesses all the quafi* 
large furnaces, from 16 to 30 feet high ; ties which have been enumerated undef 
and variously shaped, either conical or elli p- th is article as belonging exclu^ely to irom 
tical, according to the opinion of the iron- When a bar of iron is broken, its texture 
master. Near the bottom of the furnace is appears fibrous ; a property which dependt 
an aperture for the insertion of the pipe of upon the mechanical action of the hammer, 
large bellows, worked by water or steam, or while the metal is cold. Ignition destroys 
of other machines for producing a current this fibraus texture, and renders the iroa 
of air ; and there are also holes at proper more uniform throughout ; but hammering 
parts of the edifice, to be occasionally open- restores it. 

ed, to permit the scoriae and the metal to If the purest malleable iron be bedded in 
flow out, as the process may require. Char- pounded charcoal, in a covered crucible, 
coal or coak, with Fighted brushwood, is and kept for a certain number of hours in a 
first thrown in ; and when the whole inside strong red heat, (which time must be lon- 
of the furnace has acquired a strong igni- ger or shorter, according to the greater ot 
tion, the ore is thrown in by small quantities less thickness of the bars of iron^, it is 
at a time, with more of the fuel, and com- found, that by this operation, which is call- 
monly a portion of limestone, as a flux ; the ed cementation, the iron has gained a small 
ore gradually subsides into the hottest part addition of weight, amounting to about thQ 
<^ the furnace, where it becomes fused ; the hundred and fiftieth, or the two-hundredth 
earthy part being converted into a kind of part ; and is remarkably changed in its pro- 

Slass ; while the metallic part is reduced by perties. It is much more brittle and fiisiblQ 
ie coal, and falls through the vitreous than before. Its surface is commonly blisn 
natter to the lowest place. The quantity tered, when it comes out of the cnicible ; 
of fiiel, the additions, and the heat, must be and it requires to be forged, to bring its 
reg^ilated, in order to obtain iron of any de- parts together into a firm and continuous 
iSred quality ; and this quality must likewise, state. This cemented iron is called steel, 
la the first product^ be aecfiSQsari^ differ It may b^ weiiled like bar iron, if it kave 
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not been fused, or oveivcemeDted ; but its more fuatBIe, and is dispersed under tJie 
most useful and advantageous property is hammer if heated to a white-beat, 
that of becoming extremely hard when ig- The English steel made by cementation^ 
mted and plunged into cold water. The and afterwards fused, and sold' under the 
hardness produced is greater in proportion name of cast steel, in bars, plates, and other 
as the steel is hotter, and the water colder, forms, possesses great reputation for its uni« 
The colours which appear on the sur&ce formity of texture, and other g^od qualities* 
of steel slowly heated are yellowish-white, I have been informed by various autnorities, 
vellow, gold colour, purple, violet, deep of which the respectability and connexions- 
blue, yellowish- white ; after which the ig» are calculated to produce the most absolute 
nition takes place. These signs direct the confidence,' that all the prime steels of 
artist in tempering or reducing the hardness England are made from Swedish iron, 
of steel to any determinate standard. If known in this country by the name of steel 
steel be too hard, it will not be proper for .iron, of tiiree different marks, the first of 
tools which are intended to have a fine which indicates the best quality,, and the 
edge, because it will be so brittle, that the third the worst. 

edge will soon become notched ; if it be too The conversion of iron into steel, either 

soft, it is evident, that the edge will bend by fusion, viz. the direct change of crude 

or turn. Some artists ignite their tools, and iron into steel, or by cementation of bar 

plunge them into cold water : after which, iron, presents many objects of interesting 

they brighten the surface of the steel upon inquiry. From various experiments of Berg^ 

a stone : the tool being then laid upon char- mann,it appeared,that good crude iron, kept 

eoal, or upon the sunace of melted lead, for a certain time in a state of fusion, with 

or placed in the flame of a candle, gradual- such additions as appeared calculated to 

ly acquires the desired colour; at which produce little other effect than that of de-^ 

instant they plunge it into water. If a hard fending the metal from oxidation, became 

temper be desired, the piece is dipped converted into steel with loss of weight* 

again, and stirred about in the cold water. These facts are conformable to the general 

as soon as the yellow tinge appears. If the theory of Vandermonde, Monge, and Ber- 

purple appear before the dippmg, the tem- thoUet : for, according to their researches, 

per will be fit for gravers, ana tools used in it should follow that part of the carbon in 

working upon metals ; if dipped while blue, the crude iron was dissipated, and the re* 

it will be proper for springs, and for instru- midnder proved to be such in proportion as 

ments used in the cutting of soft substan- constitutes steel. The same chemist ce- 

ees, such as cork, leather, and the like ; but mented crude iron with plumbago, or car» 

if the last pale colour be waited for, the bonateof iron, and found tiiat the metal had 

hardness ot the steel will scarcely exceed lost no weight* Morveau repeated the ex- 

that of iron. When soft steel is heated to periment with gray crude iron. The loss 

any one of these colours, and then plung^ of weight was little, if any* The metal ex« 

into water, it does not acquire nearly so hibited the black spot by the application <^ 

great a degree of hardness, as if previously nitric acid, as steel usually does, but it did 

made quite hard, and then reduced by tem- not harden by ignition and plunging in wa> 

pering. The degree of ignition required ter. Hence I conclude, that it was scarcely 

to harden steel is different in the different altered ; for crude irons also exhibit the * 

kinds. The best kinds require only a low black spot, and cannot by common manage- 

red heat The harder the steel, the more ment acquire the hardness of steel, 
coarse and ^nulated its fracture will be ; By pursuing this train of reflection, it will 

and as this is not completely remedied by follow, that, since crude iron differs from 

the subsequent tempering, it is adviseable to steel only in the superabundance of carbon, 

employ the least heat capable of affording it ou^ht to be capable of extreme hardness, 

the requisite hardness. if ignited to that degree, which is requisite 

The usual time required for the cemen- to combine the greater part of this carbon 
tation of steel is from »x to ten hours. If with the iron, and then suddenly cooled, 

the cementation be continued too long, the This is acoor^ngly found to be the case. If 

steel becomes porous, brittle, of a darker the gray crude iron, commonly distinguish* 

fracture, more lusible, and incapable of be- ed by our founders by the name of son me- 

ing forged or welded. On the contrary, tal, be heated to a white heat, and then 

steel cemented with earthy infusible pow- plunged into water, it becomes veiy hard, 

ders, is gradually reduced to the state of much whiter, denser, and mqre metallic in 

forged iron again. Simple ignition produ- its appearance ; and will bear a pretty good 

ces the same effect ; but is attended with edge fit for gravers, for the use of turners 

oxidation of the surface. The texture of in iron or steel. In these tools the angle of 

steel is rendered more uniform by fusing the planes which form the edge is about 

it before it is made into bars : this is called 45^^ The hardness of this kind of iron is 

cast steel ; and is rather more difficultly not considerably diminished but by ignition 

wrought than common steel, because it is continued for a leng& of time, which is a 
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fkct also conformable to what happens in its internal part, so that it resists the file^ 
•teel. For the cast steel will be softened but is much less easily broken by the bam- 
nearly as much by annealing to the straw mer. Tallow differs from oil in the heat 
colour, as the harder steels are by anneah which becomes latent for its funon ; and 
ing to a purple or full blue. accordingly, solid tallow is an excellent ma- 
Some of oar artists have taken advantage terial for hardening drills and other smaU 
of this property of soft crude iron in the fa- articles. The makers of files cover them 
brieation of axles and collars for wheel- with the |^unds of beer and common salt, 
work; for this material is easily filed and which assist their hardening, and keep the 
tmned in its soft state, and may afterward surface from scorifying. I'he mucilage of 
be hardened so as to endure a much longer the beer suppUes a coaly matter; and the 
time of wear. fused salt forms a varnish in the fire and de- 
The founders who cast wheels and other fends the steel. Very small articies ideated 
articles of mechanism, are occasionally em- . in a candle are found to be hardened per- 
barrassed by this property. For, as the fectly by suddenly whirling them in the cold 
metal is poured into their moulds of moist- air ; and thin bars or plates of steel, such as 
cned sand, the evaporation of the water the magnetic needle of a compass, acquire 
carries off a great portion of the beat, and a good degree of hardness by being ignited, 
cools the iron so speedily, as to render it then laid on a plate of cold lead, and sud- 
eiEtremeljr hard, wmte, and close in its tex- denlv covered with another plate. These 
tnre. This is most remarkable in such por- would be unequaUy hardened, and bend, if 
tions of the metal, as have the greatest dis- plunged in water. 

tance to ran from the git or aperture of The black spot which remains upon steel, 

reception. For these come in contact sue- or crude iron, after its surface has been cor- 

cessively with a larger portion of the sand, roded by acids, consists of plumbago, which 

and are therefore more suddenly cooled. I remains after the iron has disappeared by 

have seen the teeth of cog-wheels altoge- solution. 

ther in this state, while the rim and other Solution in the sulphuric or muriatic acid 

parts of the wheel remained soft. The ob- not only exhibits the plumbago contained 

▼ions remedy for this defect is to increase in iron, but likewise possesses the advan- 

the number of gits, and to have the sand as tage of showing the state of its reduction by 

diy as possible or convenient. In other ar- the quantity of hydrogen gas which is dis- 

tides this property has been applied to ad- engaged ; for the quantity of this gas, in like 

vantage, particularly in the steel rollers for circumstances, is proportional to that of the 

lai^ laminating mills. iron which is converted into oxide. It i* 

I have been informed by a workman, that found, that the white crude iron affords the 

ignited iron, suddenly plunged into the soft least quantity of hydrogen in proportion to 

leather of a shoe, becomes very hard on its its bulk, and leaves a moderate portion of 

florfikce, which must arise from an instanta- plumba^ ; the g^y crude iron affords more 

teons effect of case hardening. hydrogen, and more plumbago than the 
^ The increase of dimensions acquired bv^ white ; and the softest bar iron affords most 
flted in hardening is such, that, in general, < hydrogen of any, and little or no plumbago* 
^pieces of work finished soft will not fit their/ The quantities of hydrogen gas, at a medi- 

places when hardened. um, by ounce measures, were 62, afforded 

The feloness of gndn in hard steel, as ex- by 100 grains of the white crude iron ; 71 

hibited in its fracture, is various according by the gray crude iron ; and 77 by the malle- 

tothe quality of the metal, and the temper able iron. 

H has received* The harder the steel the Iron is one of the principal ingredients 
coarser the grain. But in like circumstan- for dyeing black* The stuff is first prepared 
ces, fine steel has the closest grain, and is with a bath of gaUs and logwood, then with 
ever the most uniform in its appearance, a similar bath to which verdigris is added* 
Workmen avul themselves much of this and lastly dyed in a similar bath, with the 
indication. In g^eneral a neat curve lined addition of sulphate of iron. If it be wish- 
fracture, and even gray texture, denote ed, that the colour should be particularly 
good steel ; and Uie appearance of threads, fine, the stuff should previously be dyed of 
cracks, or brilliant specks, denotes the con- a deep blue; otherwise a brown may be 
traiy. But the Management of the for^ng first given with the green husks of walnuts, 
and other circumstances of manufacturing Silk however must not be previously blued 
will modify these indications ; and the steel with indigo, and sumach may be substituted 
that is good for some purposes, may be less instead of galls. liCather prepared by tau- 
nted to others. ning with oak bark, is blackened by a solu- 
/ It is found, that steel is more effectually tion of sulphate of iron- 
^hardened in cold than in warm water, and Cotton has a very strong affinity for oxide 
( at like temperatures more effectually in of iron, so that, if it be immersed in a solu- 
, mercuiy than in water. Oil is found to tion ofany salt of iron, it assumes a chamois 
( Ittrden the surface of steel much more than colpur, m<ve or less deep according to the 
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lOrdngth of the solution. The action of the taneous decomposition of the metal in tibr^ 

mir on the oxide of iron deepens the colour ; direction of its crystalline laminx is a new 

and if the shade were at first deep, the tex« and valuable fact. 

iure of the stuff is liable to be corroded by From Mr. Daniell's ing^enious experi* 

It To prevent this, the cotton should be ments on the mechanical structure of iroiH 

immersed in the solution cold, carefully developed by solution, we learn, that a 

iirrung^, and immediately plunged into a ley mass of bar iron which had undergfone all 

of potash mixed with a solution of alum, the operations of puddling and to/A't?^, after 

A(\er having lain in this four or five bourse being left in liquid muriatic acid, till satu- 

xt is to be wrung, washed, and dried. ratioi, presented the appearance of a bun- 

In order to prevent gun-bairels from rust- die of fasces, whose fibres run parallel 

ing they are frequently browned. 'I'his is through its whole length. At its two ends» 

done by rubbing it over when finished with the points were perfectly detached from 

aquafortis or spirit of salt diluted with wa- each other, and the rods were altogether 

ter, and laying it by for a week or two till a so distinct, as to appear to the eye to be 

complete coat of rust is formed. A little but loosely compacted. 

oU is then afiplied, and the surface, being II. Compounds ((firon. 

rubbed dry, is polished by means of a hard 1. Oxide; of which there are two, or~ 

brush and a little bees' wax. perhaps three. 

The yellow spots called iron moulds, 1. The oxide, obtained either by digest- 

vhich are frequently occasioned by wash- ing an excess of iron filings in water, by the 

ing ink spots with soap, may in general be combustion of iron wire in oxygen, or by 

removed by lemon-juice, or the oxalic or adding pure ammonia to solution of green 

citric acids ; or by muriatic acid diluted copperas, and drying the precipitate out of 

with five or six parts of water, but this must contact of air, is of a black colour, tiecoming 
be washed off in a minute or two. Ink * white by its union with water, in the hy- 

■pots may readily be removed by the same drate, attractible by the mag^net, but more 

means. If the iron mould have remained feebly than iron. By a mean of the experi- 

so long, that the iron is very highly oxidi- ments of several chemists, its compoaiti<M| 

^ed, so as to be insoluble in the acid, a so- seems to be, 

lution of an alkaline sulphuret may be ap- Iron, 100 77.82 3.5 

plied, and, after this has been well washed Oxygen, 28.5 22.18 1.0 

off, the acid will remove the stain . Whence the prime equivalent of iron comes 

* To the preceding details, which are se- out, we perceive, 3.5, Sir H. Davy's num< 

lected from Mr. Nicholson's work, I shall ber, reduced to the oxygen scale, is 6.86^ 

subjoin a short inrstematic view of the che- one-half of which, 3.43, is very nearly the 

mical nature and relations of iron. determination of Berzelius. But Mr. Por- 

I. Of pure iron. rett, in an ingeniouspaper published in the 

Its specific gravity is 7.7, but it may be Annals of Philosophy for October 1819, 

made 7.8 by hammering. Un4er the arti- conceives that to make the theoretical pro- 

cle CoHfisiOK, the tenacity of iron is given portions relative to iron harmonize witk 

in reference to other solids. In malleaDility the experimental results, we must conader 

it is much inferior to gold, silver, and cop- 1.75, or the half of 3.5, as its true prime 

per ; though in ductility it approaches these equivalent, or lowest term of combination, 

metals ; for iron wires of 1-1 50th of an inch. The protoxide will then consist of 2 primes 

are frequently drawn. Its melting point is of iron to 1 of oxygen, 

estimated by Sir G. Mackenzie at 158^ M. Theniffd, in his Tnut€, vol ii. p. 73. 

Wedge wood; the extreme heat of our che- says, the above oxide, obtained by decom- 

mical furnaces. posing protosulphate of iron by potash or 

Dr. Wollaston first ^ showed, that the soda, and washing the precipitate in close 
forms in which native iron is disposed to vessels with water deprived of its air, con- 
break, are those of tlie regfular octahedron usts, according to M. Gay>Lussac, of 100 
and tetrahedron, or rhomboid, consisting parts of iron, and 25 of oxygen. This de- 
of these forms combined. In a specimen termination would make the atom of iron 

{possessed by this philosopher, the crystal- 4.0 ; and is probably incorrect. This pro- 

ine surfaces appear to have been the re- portion is proved, he adds, by dissolving a 

suit of a process of oxidation which has certain quantity of iron in dilute sulphuric 

penetrated the mass to a considerable depth acid, and collecting the evolved hydrogen, 

in the direction of its laminx ; but in the Now, by this method extreme preciuon 

specimen which is in the possession of the should be ensured. 

Geological Society, the brilliant surfaces 2. Deutoxide of M. Gay-Lussac. He 

that have been occasioned by forcible se- forms it, by exposing a coil of fine iron .wire, 

paration from the original mass, exhibit also placed in an ignited porcelain tube, to a 

the same configurations as are usual in the current of steam, as long as any hydrogen 

fracture of octohedral crystals, and are comes over. There is no danger, he say^ 

{bund in many simple metaJs. This spon- of generating peroxide ii^ this cxperimeat| 
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Ibecause iron, once in the state of deutonde* By Mr. Poirett, 

has no such aiEnit> for oxygen, as to enable 4 primes iron, 7.0 34.14 100«(X> 

it to decompose water. It may also, he 3 chlorine, 13.5 65.86 192.85 

•tales, be procured by calcining strongly a 3. For the iodide of iron. See Iodivs. 

mixture of 1 part of iron and 3 parts of the 4. Sulpburets of iron ; of which, accord* 

»ed oxide in a stone-ware crucible, to the ing to Mr. Porrett, there are four, though 

neck of which a tube is adapted to cut off oiuy two are usually described, his protosut 

the contact of air. But this process is less phuret, and persulphuret. 

certain than the first ; because a portion of The protosulphuret of iron exists in na- 

peroxide may escape the reaction of the ture. It has the metallic appearance of 

iron. But we may dispense with the trou- bronze; but its powder is blackish-gray. It 

ble of making it, adds M. Thenard, because is in fact the magnetic pyrites of mineralogy, 

it is found abundantly in nature. He re- which see among the Orks of iron. By the 

fers to this oxide, the crystallized specular analyses of Mr. Hatchett and Professos 

iron ore of Elba, Corsica, Dalecarlia, and Proust, it seems to consist of iron, 63 

Sweden. He also classes under this oxide, sulphur, 37 

all the magnetic iron ores ; and says, that Mr. Porrett represents it as composed of 

the above described protoxide does not 2 primes iron «» 3.5 63.75 100 

vxist in nature. From the synthesis of this 1 sulphur 2.0 36.25 S7 

•xide by steam, M. Gay-Lussac has deter- His deutosulphate and' tritosulphate are 

■lined its composition to be, as follows : 

Iron, 100 72.72 Deutos. 3 primes iron. 

Oxygen, Z7,S 27.28, which Mr. 2 sulphur, 

Porrett reconciles to theory, by represent Tritos. 4 primes iron, 

ing it as consisting of 3 sulphur, 

3 primes iron, 5.25 72.5 100 ' He conceives, that in Proust's expert- 

2 oxygen, 2.00 V7,S 38 ments, as related in the 1st volume of Nichot 

3. The red oxide. It may be obtained son's 8vo Journal, descriptions of com* 

by igniting the nitrate, or carbonate ; by pounds corresponding to those two sulpha* 

calcining uon in open vessels ; or simply rets are |^ven. 

by^ treating the metal with strong nitric The protosulphuret is the cubic iron py» 

acid, then washing and drying the resi- rites of the mineralogist. It consists, by l£r» 

duum. Colcothar of vitriol, or thorough Porrett, of 

calcined copperas, may be considered as 1 prime iron, 1.75 46.5 100.0 
|>eroxide of iron. It exists abundantly na- 1 sulphur, 2.00 53.5 114.2 ; and 
tive in the red iron ores. It seems to be a the mean of Mr. Hatchett's celebrated expe^*^ 
compound of. By Mr. Porrett. riments on pyrites, published in the PbiL 
Iron, 100 70 »- 4 primes. Trans, for 1804, gives of iron, 100 
Oxygen, 43 30 1* 3 primes. sulphur, 113 
3. Chlorides of iron; of which there are 5.Caibo9ets of iron. These compounds 
two, first examined in detail by Dr. Davy, form steel, and probably cast iron ; though 
The protochloride may by procured by the latter contains also some other ingre- 
Ibeating to redness, in a glass tube with a dients. Hie latest practical researches on 
Teiy small orifice, the residue, which is ob- the constitution of these carburets, are those 
tained by evaporating to dryness the green of Mr. Daniell, above quoted, 
muriate of iron. It is a fixed substance, re- . A mass of steel just taken firom the cruel' 
quirine a red heat for its fusion. It has a ble in which it had been fused, was subject- 
grayish variegated colour, a metallic splen- ed to the action of muriatic acid. It was of 
dour, and a lamellar texture. It absorbs a radiated texture. When withdrawn from 
chlorine when heated in this gas, and be- the solvent, it presented a high crystalline 
comes entirely converted into the volatile arrangement, composed of minute brilliant 
deutochloride. It consists, by Dr. Davy, of plates. A bar of steel of an even granular 
Iron, 46.57 fracture being broken into two, the pieces 
Chlorine, 53.43 were heated in a furnace to a cherry-red. 
By Mr. Porrett, In this. state one of them was plunged into 
2 primes iron, 3.5 43.75 100.0 cold water, and the other allowed to codl 
1 chlorine, 4.5 56.25 128.7 gradually by the slow extinction of the fire. 
The deutochloride may be formed by the They were then both placed in muriatic 
combustion of iron wire in chlorine gas, or acid, to which a few drops of nitric acid had 
W gently heating the green muriate in a been added. The softened piece of steel 
class tube. It is the volatile compound, was readily attacked ; but it required a pe- 
described by Sir H. Davy in his celebrated riod five times greater to saturate the acid 
Bakerian lecture on oxymuriatic acid. It with the hard piece. When the solvent had 
condenses after sublimation, in the form of ceased to act on both, they were examined, 
small briOiant iridescent plates. The hard steel was exceedingly brittle, its 
It consists, by Dr. Davy, of iron, 35.1 surface was covered with small cavities like 

dUsrin^i 64k9 worm-eat^ irood, bat its tectiire was yet% 
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conpact, and not at all atriated. The other poroaa apoagy aabstance^ vntouched by 
piece was inelastic and flezibley and pre« the menstraum. it was easily cut off by s 
aented a fibrous and wavy texture. On this knife ; had a dark gray colour, somewhat 
texture, the excellence of iron for mechan* resembling plumbago, and when placed in 
ical purposes is known to depend ; and the considerable quantity on blotting paper to 
parts not fibrous are thrown off by the pro- dry, it spontaneously heated, ignited and 
cesses ofpuddlin^ and hammering. By cut- scorched the paper. Its properties were 
ting the iron bars mto short pieces repeated* not impured by being left for weeks in the 
ly, tying them in bundles, and welding them solution of iron, or in water. After a seriea 
together, a similar interlacement of fibres of elaborate analytical experiments, Mr. 
is given to this valuable metal, as to flax and Daniell infers the composition of this cast- 
hemp, by carding and spinning. Ifay not iron to be, 
the superior quaUty of the Damascus sword Iron, 84.66 
blades, which is still a problem, says Mr. i!i^-«:««--**»^« ikiaS^^^ 10.43 
Daniell, to our manufacturen, be owing to * «>'«»8:nm**«er, lOM ^ ^^^^^ carbo r. 4.91 
some such management? A specimen of 15.34 
vfdte cast iron^ of a radiated fracture, took And 100 grains of the double carburet of 
just three times as long to saturate a given iron and silex upon an average of 5 experi- 
portion of acid, as a cube of ^roy catt iron^ ments, gave the following results : 
or a mass of dor iron. Its texture, after thb Red oxide ^ « . « ^ft n ku^v ^^a^ 
action, appeared to be composed of a con- ©f iron, 5 ^^ "* ' ^^^^ **""® 
genes of plates, aggregated in various po- giiex, 22.3 ». 20.6 oxide of silicium ? 
sitions, sometimes producing stars upon Carbon, 51.4 <» 51.4 
the surfiuse, from the intersection of their 104? lOOO" 

edges. A snuJl bar of c.« 5W< iron, ex- j^^iough the' existence of sUiduin in tbe 

eeedmgly bntfle, and presentang in its frac ^^ f^ ^^ i^ j^ . 

S-^mo:S''Xrt^.^tiS^f%hTac1d tuaUy demonstraa by tte preceding ex- 

uuuf ™"™''5.V~. : rZ^jtZci\ iTO «*.«» penmenta, yet jt is rendered extremelT 

proved to be fibrous. A rod of Ao*»Aortir«i njobable But. as Mr Daniell renwA& 

presented, at the end of the operation, a P ,^ relnains to be done to complete ou 

«Sw rSi» -^rZ^^W^ knowledge of the nature of cast iin. 

^MM. BerzeKus and Stromeyer produced ^^^, *<>™ tJv pwt, on an average. By 
a compound, which they consider as a com- cncl?**"? diamonds in cavitoes of sf»f t uoi^ 
bination of iron, carbon, and ttlicium, the and igmUng ; the former disappeared, and 
unknown basis of nlica. They mixed into a the inner surface of tiie latter was convert- 
paste with gum or Knsecd oil, very pure ^^i*!*** "*«fj- Mr. Clouet mi^es the car- 
&on, silex, and charcoal, and heated the ^^^J »» cast iron - J of the whole weight, 
mixture very intensely in a covered cruci- ^^^ Berzelius makes the latter species a 
We. They inferred that siHcium, in the me- ^«*y complex compound. A specimen of 
tallic or inflammable state, existed in the very purecastuon analyzed by bun, yiclde* 
product, because the sum of the iron and Iron, 90.83 
nlex extracted from the alloy, very sensi- Silicium, 0.50 
bhr exceeded the total weight of the alloy ; Magnesium, 0.20 
because the alloy gave a much |^ater Mang^anese, 4.57 
quantity of hydrogen, with muriatic acid. Carbon, 3.90 
tnan the iron alone which it contained 100.00 
woidd have afforded ; and because there is *, ^ir i. *. v • -^ j • « 
no known combination of a metal with an , ^- Mudiet has inserted m several vo- 
earth, which requires the successive opera- 1""*^« "^ the Phil. Magazine, maiy excellent 
tion of the mostpowerful agents to decom- P!JP^" ««, ^^ manufacture and habitudes 
pose it, as this alloy did. The colour of this ^^'^' ?" ^^ 4ith volume of Ae Manches- 
iompound was that of common steel. *«' 5**;™2JfV ^ »«<^o«nt5 the process 
The quantiUes of the component parts, Pf ^ ** Sheflierd for converting cast iron 
however, of this alloy, differed very mat^ JJ^*« P"'"tr'?Vv^ pure iron into steel, has 
riaUy. from those of the purified carburet been pubhshedbj Mr. Joseph Collier. He 

obtidned from cast u-on. The former varied ^ ^^^J * ^f *"» °^,^« '^fi ^T*v* *1 

from the proportions of cementaUon. I regret giat ^e hnu^ of 

Iron, 85.3 to 96.1 *J« ^o'^^ prevent me from transcribing 

SiUcium, 9.2 2.2 theur valuable commumeations. I shall 

Carbon/ 5 3 16 merely annex Mr. Muschers table of the 

ITie artificial compound was highly mag- Proportions of carbon corresponding to dif. 

netical, while the faple carburet is n^. »^'^?* carburets of irom 

Mr. Daniell, in exammin^ by solution in tjij Soft cast steel. 

acid, a cube of gray cast iron» obtained a ji? Common cast steel. 
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-^ The nme^ but harder. then in melted tallowy wiping the siu&ee* 

Jj, The same too hard for drawine. »* ttie same time with a hempen brush. 

V ^ umwuig^, y^yy cunous and instructive ezperimente 

n White cast iron. on the alloys of steel with several metals» 

^ Mottled cast iron, jjthanew tohnprovecu^ 

J, -1 1. ... , reflectmg mirrors, have been lately 

TT Black cast iron. made m the laboratoiy of the Boyal Instf- 

Gfaphite or plumbago, is also a caiburet ^tion, of which an account is inserted in 

•f iron ; contuning about 10 per cent of ^® ^^^ number of the Journal of Science. 

metalf which calling the prime of iron 1.75, Alloys of steel with platinum, rhodium* 

makes it a compound of 21 primes of car- p>i<i»»nd nickel may be obtained, when the 

bonto I of metal. This congregation of "®** » sufficiently high. This is so le- 

caibonaceeus atoms, by a singular enough iw^ble with platinum, that it will fuse 

coincidence, is precisely that asngned by ^^^^ in contact with steel, at a heat at 

nr. Thomson, in his analysis of coid, as the ^^cb the steel itself is not affected. 

number clustered round azote, a body whose There are some very curious circumstsa * 

atonuc weight is also 1.75. See Jirmah of <^*> attending the allov of silver. If steel 

Phil, for AuguMt 1819, p. 93. This analogy *^ »^^«' ^e kept in fusion together for » 

may perhaps be regarded, by those who ^ngth of time, an alloy is obtuned, whick 

hunt after harmonic numbers, as at once a *Pp€«» to be very perfect, while the me* 

demonstration of the atom of iron being 1^&>^ in the fluid state; but on solidifying 

1.75 ; and of an atom of carbon requiring ^^ cooling, globules of pure silver ai« ez« 

for saturation 21 atoms of a substance. Pressed from the mass, and appear on die 

whose prime equivalent is to its own, as surface of the button. If an alloy of this 

175 ia to 0.75. It is, however, rather un- ^^^ ^^ forged mto a bar, and then dissect* 

lucky for this fancy, that cyanogen ot pros- ^ ^Y, the action of dilute sulphuric acid» 

sine has been discovcKd. tbe silver appears not in combmation with 

Pure iron becomes instantly magnetic, ^^ steel, but in threads tluroughout the 

when presented to a magnetic bar ; and as ^bb»^ ; so that the whole has the appearance 

speedily loses its magnetism, when the bar P^^ bundle of fibres of silver and steel, as 

is withdrawn. Its coercive power, in resist- i^they had been united by welding. The 

11^ the decomposition or recomposition of appearance of these silver fibres is veiy 

tli« austral ana boreal magnetisms, is ex- beautiful; they are sometimes one-eighth 

tremely feeble. But when iron is cpmbined ^ ^ ^P^^ ^ length, and suggest the idea 

irith oxygen, carbon, nilphur or phospho- ^ S^^ng mechanical teughness to steel* 

MS, it acquires the magneto-coercive virtue, where a very perfect edge may not be i«- 

which attains a maximum of force, with cer- quired. The most interesting result is the 

tsm proportions of the constituents, hither- following r^When 1 of silver and 500 steel 

to undetermined. Mr. Hatcbett is the only were properly fused together, a very per- 

chemist who has adverted to this subject, in ^^^ button was produced; no silver ap- 

a philosophical manner. — " Speaking gene- peared on ita surface ; when foiged anddis- 

nily of the carburets, sulphurets, and phos- sected by an acid, no fibres were seen, al- 

phurets of iron, I have no doubV' says he, though examined by a high magnifying 

* but that, by accurate experiments, we power. The specimen forged remarkably 

shaD find, that a certun proportion of the well, although very hard ; it had, in eveiy 

ingredients of each, constitutes a maximum respect, the most fiivourable appearance* 

in the magnetical power of these three bo- ^7 ^ dehcate test, every part of the bar gave 

dies." ttlver. This alloy is decidedly superior to 

The most useful alloy of ffon, is that with the very best steel, and this excellence is 

tin, m tin-plate. The surface of the iron unquestionably owin^ to combination with 

^tes is cleaned first, by steeping in a crude ^ nunute portion of silver. It has been k- 

mn-vinegar, and then in dilute sulphuric peatedly made, and always with success. 

add ; after which they are scoured bright Various cutting tools have been made from 

with hemp and sand, and deposited in pure >t of the best quality. Mr. Stodart, a very 

water, to prevent oxidation. Into a pot, eminent cutler, assisted at these experi- 

eontahiing equal parts of gfrain and block- nsents, which must g^ve the public confi- 

tin in a sUte of fiision, covered with tallow, dence in theu* practical results. 

^ iron plates are immersed in a vertical Equal parts by weight, of platinum and 

direction, having been previously kept for steel, form a beautiful alloy, which takes a 

about an hour in melted tallow. 'From 300 fine polish, and does not tarnish ; the colour 

to 400 pktes are tinned at a time: each par- is the finest imaginable for a mirror. The 

fel requires an hour and a hidf for mutual ap. gr. of this beautifiil compound is 9.862. 

incorporation of the metals. After lifting The proportions of platinum that appear to 

oat the tinned plates, the striae are removed iinprove steel for edge instruments, are from 

from their sur&ces, and under edges, by I to 3 per cent. While an alloy of 10 plar 

•ubsequent immersion in melted tin, and tinum with 80 steel, after lying majyr 
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months exposed, had not a speck on ittf suf •< 
lace ; an alloy of 10 nickel with 80 plati- 
num, was in the same circumstances cover* 
ed with rust. 

The alloys of steel with rhodium, would 
prove highly valuable, were it not for the 
scarcity of the latter metal. 

There is a species of steel made in In^a» 
called wootzj possessed of excellent quali- 
ties, which seems to have been successfully 
imitated in these late experiments at the 
Royal Institution. In a previous number 
of the same Journal, (14th), Mr. Faraday 
had detailed a minute, and apparently, a 
veiy accurate analysis, operated on a part 
of one of the cakes c»f wootz, presented by 
the Right Hon. Sir Joseph Banks, to Mr. 
Stodart. 460 grains gave 0.3 of a grain of 
vilex, 0.6 of a grain of alumina. 420 grains 
of the best English steel, furnished by Mr. 
Stodart, afforded no earths whatever. The 
imitative synthesis was performed in the fol- 
lowing way :— 

Pure steel in small pieces, and, in some 
instances, good iron being mixed with char- 
coal powder, were intensely heated for a 
long time. Thus, carburets, having a dark 
green metallic colottr, were formed, highly 
•rystalUzed, resembling somewhat the black 
ore of tellurium. When broken, the facets 
of small buttons, not weighing more than 
500 grains, were frequently above the 
oighlJh of an inch in width. The results of 
several experiments on its composition, 
which appeared very uniform, gave 94.36 
ii^n 4- ^-64 carbon. This being broken 
and nibbed to powder in a mortar, was mix- 
ed with pure alumina, and the whole in- 
tensely heated in a close crucible for a con- 
siderable time. On being removed from 
the furnace and opened, an alloy was ob- 
tained of a white colour, a close granular 
texture, and very brittle. This, when ana- 
lyzed, gave 6.4 per cent, of alumina, and 
a portion of carbon not accurately estimat- 
ed. 700 of good steel, with 40 of the alu- 
mina alloy, were fused together, and formed 
a very good button perfectly malleable. 
This, on oeing forged into a little bar, and 
the surface polished, g^ve, on the applica- 
tion of sulphuric acid, the beautiful damask, 
peculiar to wootz. A second experiment 
was made with 500 grains of the same steel, 
and 67 of the alumina alloy, which also 
proved good. It forged well, and gave the 
damask. This specimen had all the appre- 
ciable characters of the best Bombay wootz. 
It is highly probable, that the much admir- 
ed sabres of Damascus, are made from this 
^teel ; and if this be admitted, there can be 
little reason to doubt, that the damask itself 
is merely an exhibition of crystallization. 
Wootz requires for tempering, to be heated 
fully 40^ F. above the best English cast 
steel ; and affords a liner and more duralAe 
edge. 

When soft steel is igfnited to a cherry- 
red, apd suddenly plunged in cold watc^^ 



it is fendef ed to hard as to resist fkt filc^ 
and nearly as brittle as glass. The temper* 
ing of steel consists in reducing this exces* 
sive hardness to a moderate deg^e, by » 
gentle heating, which also restores its 
toughness and elasticity, in the year 1789^ 
Mr. Hartley obtained a patent for a mode 
of tempering cutting instruments of seel* 
by immersion in oil, heated to a regulateA- 
temperature, measured by a thermometer. 
This was certainly a great improvement^ 
both in point ot precision and despatch, or 
the common method of heating the instru- 
ment over a flame, till a certain colour, pro- 
duced by a film of oxide, appears on its sur- 
face. These colours are. 
At 43u^ F. a very faint yellow, for lancets. 
450 a pale straw-colour for razoa* 

and surgeons' instruments. 
470 a full yellow, for penknives. 
490 a brown colour, for scissars an# 
chisels for cutting cold iron*^ 
510 a brown, witli purple spots, foir 

axes and plane-irons. 
530 a purple, for table-knives and- 

large shears. 
550 a brighi blue, for swords, watch- 
brings, truss-springs, and 
bell-springs. 
560 a full blue, for small fine saw% 

daggers, &c. 
€00 dark blue, verging on black, is 
the softest of all the grada- 
tions; when the metal be- 
comes fit only for hand and 
pit-saws, which must be scf^ 
that their teeth may bear 
sharpening by the file, and 
setting by the hammer, or 
pliers. 
If the steel be heated still further, it be- 
comes perfectly soft. When tools having a 
thick back and thin edge, like penknives^ 
are to be tempered, they are placed witk 
their back on a plate of hot iron or on hot 
sand; otherwise they would become too 
soft at the edge, before the backs would be 
sufficiently heated. To prevent warping 
of long blades, or bars for magnets, they 
are generally hardened by being plunged 
vertically into water. It is evident, that 
melted pewter, covered with grease, may 
be used instead of hot oil for tempering 
steel ; the heat being regulated by a ther- 
mometer. 
Salts of iron. 

These salts have the following genersd 
characters : — 

1. Most of them are soluble in water; 
tliose with the protoxide for a base, are ge- 
nerally prystallizable ; those with the per- 
oxide, are generally not ; the former are. 
insoluble, the latter soluble in alcohol. 

2. FeiToprussiate of potash throws down 
a blue precipitate, or one becoming blue in 
the ^r. 

3. Infusion of galls gives a dark purple 
precipitate^ or on^ be90iiua(|;' so in the air. 
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4. Hydrosolphiiret of potash or aimnqnia the valuable investigations of M. Robiquet 
f^ives a black precipitate; but sulphuretted on the nature of prussian blue, published 
bydfogen merely deprives the solutions of in the 12th vol. of the Jinn, de CMnde et 
iron of their yellow-brown colour. J^hytique. 

5. Phosphate of soda gives a whitish When sulphuric acid is added to prus- 
precipitate. sian blue, it makes it perfectly white, ap- 

6. Benzoate of ammonia, yellow. parently by abstracting iu water; for the 

7. Succinate of ammonia, flesh-coloured blue colour retiums on dilution of the acid, 
with the peroxide. and if the strong acid be poured off, it 

1. Pr&taeetate of iron forms small pris- yields no traces of ^either prussic acid or 

niatic crystals, of a green colour, a sweet- iron. On submitting pure prussian blue 

ish styptic taste, and a sp. gr. 1.368. for some time to the action of sulphuretted 

2* JPeraeeiate of iron forms a reddish- hydrogen watca*, small brilliant crystals of 

brown uncrystallizable solution, much used a yellowish colour appeared, which became 

by the calico printers, and prepared by blue in the air, and were protoprussiate of 

keeping iron-turnings, or pieces of old iron: M. Robiquet has succeeded in ob- 

iron, for six months immersed in redistil- taining the acid of prussian blue in a oolid 

led pyrolignous acid. See Acid (Acetic) er^talUne state, by a different process from 

3. Protaroeniate of iron exists native in Mr. Porrett's. Strong muriatic acid, in 
crystals, and may be formed in a pulveru- large quantity, being mixed with pure 
lent state, by pouring arseniate of ammo- prussian blue, and left for some time, the 
nia into sulphate of iron. It is insoluble* sediment becomes of a g^een colour, and 
and consists, according to Ohenevix, of 38 then yellow. If water be added to this 
acid, 43 oxide, and 19 water, in 100 parts, mixture, it is again rendered blue; but if 

4. Peraroeniate of iron may be formed no water be added, and if it be allowed to 
by pouring arseniate of ammonia into per- stand in a narrow vessel, the sediment falls 
acetate of ironj or by boiling nitric acid to the bottom, and a deep red-brown solu- 
on the protarseniate. It is insoluble. tion covers it. This is an acid solution of 

5. ^nUmoniate of iron is white, becom- muriate of iron, and cannot be made to 
ling yellow, insoluble. produce a blue by any method tried. The 

6. Borate, pale yellow, insoluble. sediment was allowed to contract itself for 

7. Benzoate, yellow, do. several days, and the supernatant liquor 

8. Protacarbonate, greenish, soluble. being drawn off by a little syphon, die 

9. Percarbonate, brown, insoluble. washing was then repeated with concen- 

10. Chromate, blackish, do. trated muriatic- acid as before, until the 

11. Protocitrate, brown crystals, soluble, process was supposed to be complete. The 
13. Protofen*opruanate, white, insoluble, magma was now collected into a capsule, 
IS. Perfei'Topruasiate, blue, do. and placed in a receiver, containing much 

This constitutes the beautiful pigment lime, to dry. When dry it was digested 

called prussian blue. When exposed to a in alcohol, filtered and evaporated sponta- 

heat of about 400°, it talLes fire in the open neously, and a number of small crystals 

air; but in close vessels it is decomposed, were obtained. These crystals were se- 

apparently into carburetted hydrogen, wa- parated, washed in fi*esh alcohol, and again 

ter, and hydrocyanate of ammonia, which crystallized; and were then the pure acid 

come over; while a mixture of charcoal of prussian blue, or the ferrochyazic acid 
and oxide of iron remains in the state of of Mr. Porrett. 

a pulverulent pyrophorus, ready to become These crystals appear at times to be te- 
inflamed with contact of air. 1 have alrea- trahedral; they are white when pure; but 
dy considered the constitution of prussian become slightly blue by exposure to the air. 
blue, in treating of the Acid (Fkrro- They have no odour; their taste is acid and 
Pxussic); and have little farther to add peculiar, without being like that of prus- 
towhat is there stated concerning this in- sic acid. They are soluble in water and 
tricate compound. I perceive that Dr. alcohol. The colourless solution produces 
Thomson has recently published (Ann. of an immense precipitate of prussian blue, 
Phil, for September 1820) a new igneous in persulphate of iron. The acid perfectly 
analysts of prussian blue. He gives now saturates potash, and produces the corn- 
satisfactory evidence, that hydrocyanate of mon triple prussiate of potash. If it be 
ammonia is one of the products, which his heated, a considerable quantity of prussic 
fermer short notice lefl somewhat in doubt, acid first passes off, the remainder becomes 
But the details of his analysis are blended of a deep blue colour, and insoluble.— 
with so many theoretical suppositions, that When heated in close vessels, the prussic 
instead of clearing up the matter, they acid is given off as before, perfectly pure, 
•eem to involve it in. greater mystery. ^nd no other effect takes place, if the tern* 

I shall avail myself, however, of this op- "erature be below that of boifing mercury, 

portunhy of presenting my poMlers with The residue is yellowish-brown, but be« 

Vol. II. 17 
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comes nearly black in the ur; it ^contains S3. Perphctfihate, white, insoluble, 

ammonia, and the iron is in sach a state of 24. Protoweewatet brown crystals^ aolu- 

combination, that it is not affected either ble. 

bj sulphuric acid or the magnet. If this 35. Pemtecinaie, brownish-red, ioBohi* 

residuum be heated still higher, then prus- ble. 

sic acid in smidl quantities, and hydrogen 26. Profwlphatet g^een ritriol, or cop* 

and azote, in the proportion of one to two, peras. It is generally formed by ezponng 

eome off, and charcoal and metallic iron nattre pvrites to air and moisture, when 

remain. No carbonic acid is found in this the sulphur and iron both absorb oxygen* 

experiment; hence the iron is in the me- and form the salt. There is, however, «a 

tallic state in the acid. M. Robiquet con- excess of sulphuric acid, which most be 

eludes from this experiment, that the pe- saturated by digesting the lixivium of the 

culiar acid is a combination of prussic acid decomposed pyrites with a quantity of ireo 

and cyanuret (prusside) of iron, formed by plates or turnings. 

affinities so powerful, that the poisonous It forms beautiful green crystals, wliieli 

properties of the prussic acid are entirely are transparent rhomboidal prisms, {whose 

neutralized and lost. laces are rhombs with angles of 7^ 5C/ 

'<It results," says M. Robiquet, "from and 100* 10^ inclined to each other st ma. 

what has been said,— gles of 98* 3T and '81* 23'. Sp. gr. 1.84. 

** 1. That potash is an essential element Its taste is harsh and styptic. It reddens 

in the white prussiate of iron. vegetable blues. Two parts of cold and 

**2, That the protoprussiate of- iron is three-fourths of boiling water dissolve it. 

slightly soluble in water, capable of being It does not dissolve in alcohoU Exposure 

erystaUized, and of a yellow colour. to air converts the surface of the crystals 

** 3. That the acid of prussian blue, and into a red deutosulphate. A moderate 

of triple prussiates in general, is a combi- heat whitens it, by separating the water of 

nation of iron, cyanogen, and prussic acid, crystallization, and a stronger heat drives 

**4, That Prussian blue, and the triple offtfae sulphuric acid. Its constituents are ^ 

prussiates in general, are formed of a cya- 28.9 acid, 28.3. protoxide, and 45 water, ^ 

nuret and a hydrocyanate (a prusside and according to Berzelius; consisting, by Mr. B 

prussiate). Porrett's views, of 1 prime acid 4- 3 oxide ^ 

** 5. That it is probable that prussian -l- 7 water, 

blue owes its colour to a certain quantity 27. Pergulphate, Of this salt there seems 

of water." to be four or more varieties, having m ler- 

These curious details of M. Robiquet reous base, which consists, hy Mr. Porrett, 

have the air of chemical research, and do of 4 primes iron -f- 3 oxygen s= 10 in 

him much honour. weight, from which their constitution may 

I consider Mr. Porrett's process for ob- be learned, 

taining crystallized ferroprussic acid to be The tartrate and pertartrate of iron may 

more elegit than M. Robiquet's. He dis- also be formedi or, by digesting cream of 

solved 58 gr. of crystallized tartaric acid tartar with water on iron filings, a triple 

in spirit of wine, and poured the solution salt may be obtained, formerly called tar- 

into a phial containing 50 gr. of ferruretted tarized tincture of Mars, 

chyazate of potash dissolved in 2 or 3 Iron is one of the most valuable articles 

drachms of warm water: by this process of the materia medica. The protoxide acts 

the whole of tlie tartaric acid will combine as a genial stimulant and tonic, in all cases 

with, and precipiUte the potash, in the of chronic debility not connected with or- 

state of supertartrate of poUsh, and the ganic congestion or inflammation. It is 

alcoholic fluid will contain nothing but fer- peculiarly eflicacious in chlorosis. It ap. 

ruretted chyazic acid, which may be ob- pears to me that the peroxide and its com- 

tained from it, in small crystals, generally binations are almost uniformly irriuting, 

resembling a cube, by sponUneous evapo- causing heartburn^ febrile heat, and quick- 

ration.— .^nna^ of Phihwphf fir Septem- ness of pulse. Many chalybeate mineral ^ 

ber 1818. waters contain an exceedingly minute 

14. Protogallate, colourless, soluble. quantity of protocarboaate of iron, and yet 

15. PergaUate^ purple, insoluble. exercise an astonishing power in recruiting 
'^^'Protomuriate^ green crystals, very the exhausted frame. 1 believe their vir- 

soluble. lue to be derit'ed simply from the metal 

17. Ptfrmuria/e, brown, uncrystallizable, being oxidized to a minimum, and diffused 
very soluble. See the cMoridea of inm pre- by the agency of a mild acid through a 
viously described gi-eat body of water, in which state it is 

18. Protoniiraie, pale green, soluble. rapidly taken up by the lacUals, and spee- 

19. Permtrate, brown, do. dily imparts a ruddy hue to the wan coun- 

20. Protoxalate, green prisms, do. * tenance. I find that these qualities may be 

21. Peroxaiate^ yeUow, scarcety soluble, imitated exactly, by dissolving 3 grains of 

22. Protophotphate, blue, insduble. sulphate of iron, and 60 of bicarbonate of 
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potash* in a ^putt of cool water, with a|^l- The parts of which it is composed, par* 

tation in a close Tessel.* ticularly the sounds, are takei^rom the fish 

* iBoy-Fi^iHT. Eeisenkiesel. — Werner, while sweet and fresh, slit open, washed 
GolourSy hrown and red. Massive, and from their slimy eordea, divested of a very 

, crystaUiaed in small equiangular six-sided thin membrane which envelops the sound, 

priMnty acuminated on both extremities. It and then exposed to stiffen a little in the 

oecura commonly in small ang^lo-g^anular air. In this state they are formed into rolla 

dittinct concretions. Lustre, vitreo-resi- about the Jthickaess of a finger, and in 

noaa. Fracture small conchoidal. Opaque, length according to the intended size of 

GiTiea sparks with steel. Rather difficultly the staple: a thin membrane is generally 

frangible. Sp. gr. 2.6 to 2.8. Infusible, selected for the centre of the roll, round 

Itajconstituents aee 93.5 silica, 5 oxide of which the rest are folded alternately, and 

iiOii» and 1 volatile matter. Th« red iron- about half an inch of each extremity of the 

flint contains 21.7 oxide of iron, and 76.8 roll is turned inwards. ^ , 

filica. It occurs in veins in ironstone, and Isinglass is best made in the summer, as 

in trap-rocks, near Bristol, in the island of frost gives it a disagreeable colour, de- 

BathUn» at Dunbar, and in many parts of prives it of weight, aad impairs its gelati* 

GcroMny^— /ajntfMfi.* nous principles. 

* IsATxa Ti vcTORiA. The plant used Isinglass boiled in milk forms a mild nu- 
for dyeing, called wad.* tritious jelly, and is tlius sometimes em- 

* IsKaiHB. Colour, iron-black. In smaU ployed medicinally. This, when flavoured 
bbtiiae angular grains. Lustre splendent by the art of the cook, is the blanc-manger 
or ||liitening, ar^ metallic. Fracture con- of our tables. A solution of isinglass in 
choidaL Opaque. Hardet than feldspar, water, with a very small proportion of some 
Brittle. Retains its colour in the streak, balsam, spread on black silk, ia tlie court- 
Sp. gr. 4.6. It melts into a blackish-brown plaster of the shops. 

glaaay which is slightly attracted by the Ivory. The tusk, or tooth of defence of 

L Bagnet. The ^lineral acids have no effect the male elephant. It is an intermediate 

^OQ it, but oxalic acid extracts a portion of substance between bone and born, not ca- 

Btiie titanium. Its constituents are 48 oxide pable of being softened by fire, not altoge- 

W of titanium, 48 oxide of iron, and 4 ura- ther so hard and brittle as bone. Some- 

mom, by Dr. Thomson's analysis of the times it grows to an enormous size, so as 

iserine, found in the bed of the river Don, to weigh nearly two hundred pounds. 

in Aberdeenshire; but, by Klaproth, it con- The entire tooth is of a yellowish^ brown- 

sists of 28 oxide of titanium, and 72 oxide ish, and sometimes a dark-brown colour on 

of iron. On the continent it has hitherto the outside; internally white, hollow to- 

beoi found only in the lofty Rieseugebirge, wards the root, and so far aa was inserted 

near the origin of the stream called the into the jaw, of a blackish-brown colour. 

Iser, disseminated in granite sand; and in The finest, whitest, smoothest, and most 

alluvial soil idong with pyrope in Bohemia, compact ivory comes from the island of 

"-Jameson.* Ceylon. The CTand consumption of this 

IsixoLASS. This substance is almost commodity is for making ornamental uten- 

vholly gelatin; 100 grains of good dry sils, mathematical instruments, cases, box- 

innglyaM containing rather more than 98 es^ balls, combs, dice, and an infinity of 

of matter soluble in water. toys. The workmen have methods dlso of 

Isinglass is made from certain fish found tinging it of a variety of colours. 

in the Danube, and the rivers of Muscovy. Merat Guillot obtained from 100 parts of 

Willoughbv and others inform us, that it ivory, 24 gelatin, 64 phosphate of lime, 

is made of the sound of the Beluga; and and 0.1 carbonate of lime. 

Neamann, that it is made of the Huso Ger- The coal of ivory is used in the arts un- 

msnorum, and otlier fish, which he has fre- der the denomination of ivory-black. Par- 

quenUy seen sold in the public markets of ticular vessels are used in the manufactory 

Tienna. Mr. Jackson remarks, that the of the pigment, for the purpose of render- 

aoimds of cod, properly prepared, afford ing it perfectly black, 

this substance; and that the lakes of Ame- Some travellers speak of the tooth of 

rica abound with fish from which the very the sea-horse as an excellent ivory; but it 

finest sort may be obtained. is too hard to be sawed or wrought like 

Isinglass receives its different shapes in ivory. It is used for making artificial 

(he foSowing manner; — teeth. 
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KkLL See Potash. boiling. As cloth is more dense than vool» 

Kaolin. The ciiinese name of por- either spun or in the fleece, it require* 

eehun clay. one-fourth less of the salts in the boiliBg>, 

Kbdria Tereesteis. Barbadoes tar. and of kermes in the bath. 

See Bitumen. The colour that kermes imparts to W€H>I 

* Kelp. Incinerated sea^weed. See has much less bloom than the scarlet snide 

Soda.* with cochineal} whence the latter has ge- 

Keembs (mcoi* iHici9, Lin.) is an insect nerally been preferred,* since the art of 

found in many parts of Asia, and the south hei(fhteniig its colour by means of sola- 

of Europe. tion of tin has been knovm. 

On account of their figure, they were a Keembs Mxneeal. See Ahtimobtt. 

long time taken for the seeds of the tree * Kiffbkill. See Meeeschaum.* 

on which they live; whence they were call- * Kinatb of Lime. A salt which forma 

ed jratnt »/ kermet. They also bore the 7 per cent of cinchona. SeeAciD(KiNiG)»* 

name of vermilion. Kino. A few years ago this was tntro- 

To dye spun worsted with kermes, it is duced into our shops and medical practice 

first boiled half an hour in water with by the name of a gumg but Dr. Duncan has 

bran, then two hours in a fresh bath with shown that it is an extract. * It contains 

one-fifth of Roman alum, and one-tenth of also a species of tannin^ whence it it used 

tartar, to which 9our -water is commonly as an astringent* in diarrhoeas.* 

added; after which it is taken out, tied up * KLESscHiErBR. Adhesive slate.* 

in a linen bag, and carried to a cool place, * Konite. See Co nits.* 

where it is left some days. To obtain a * Koumiss. A vinous liquid, which the 

full colour, as much kermes as equals Tartarf make by fermenting mare's mitt, 

three-fourtlis, or even the whole of the Something similar is prepared in Orkney 

weight of the wool, is put into a warm and Shetland.* 

bath, and the wool is put in at the first Kupfbe Nickel. See Nickel. 
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LABDANUM. A resin of a species of minute. Lastly, there are many qualities 

cistus in Candia, of a blackish colour, in the several agents, of which no just no- 

The country people collect if by means of tion can be given by writing, and which 

a staff, at the end of which are fastened are perfec||y well known as soon as they 

many leather thongs, which they gently have been once made to strike our senses, 
strike on the trees. They form it into cy- Many people think, that a laboratory le- 

lindrical pieces, which are called labdanum vel with the grdund is most convenient, for 

in tortii. It is greatly adulterated by the the sake of water, pounding, washing, &c 

addition of black sand. It has been used It certainly has these advantages; but it is 

in cephalic and stomachic plasters and also subject to very g^eat inconvenience 

perfumes. from moisture. 

Laboratory. A place properly fitted Constant moisture, though not very con- 

np for the performance of chemical opera- siderable and sensible in many respects, is 

tions. ... * ^^"7 g^at inconvenience in a chemical 

^ As chemistry is a science founded en- laboratory. In such a place, most saline 

tirely on experiment, we cannot hope to matters become moist in time, and the in- 

understand it weU, without making such scriptions fall ofi*, or are effaced; the bel- 

experiments as verify most of the known lows rot; the metals rust; the furnaces 

fttndamental operations, and also such as moulder, and every thing almost spoils, 

reasoning, analogy, and the spirit of inqui- A laboratory, therefore, is more advan- 

ry, never fail to suggest to those, whose tageously placed above than below the 

taste and suitable talents lead them to this ground, that it may be as dry as possible, 

essential part of experimental philosophy. The air must have free access to it; and it 

Besides, when a person himself observes, must even be so constructed, that, by 

and operates, he must perceive, even in means of two or more opposite openings, 

the most common operations, a great vari- a current of air may be admitted, to cariy 

ety of small facts, which must necessarily off any noxious vapours or dust, 
be known, but which are not mentioned In the laboratory a chimney ought to be 

either in books or in memoirs^ because they constructed, so high that a person may ea- 

are too numerous, and would appear too sily stand under it, and as extensive as i> 
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possible; tlitt 18, from one wsU to another, tioiu; in s word, whatever does not require 

Tbe funnel of this chimney ought to be as fire, exeefiting Uiat of a lamp. 

hi^ as is possible, and sufficiently con- In convenient parts of the laboratory are 

tracted to make a good draught. As char- to be placed blocks of wood upon mats; one 

coal only is burnt under this chimney, no of which is to support a middle-sized iron 

•octt IS collected in it; and therefiH« it need mortar; another to support a middle* sized 

not be so wide as to allow a chimney- marble, or rather hard stone mortar; a third 

sweeper to pass up into it to support an swril. Near the mortars are 

Under this chimney may be constructed to be hung searces of different sizes and 

soMe brick furnaces, particularly a melting fineness; and near the anvil, a hammer, files, 

fumace, a furnace for distilling with an rasps, small pincers, scissars, sheers, and 

alembic, and one or two ovens like those other small utensils, nesessaryto give me* 

in kitchens. The rest of the ipace ought tals a form proper for the several operations. 

to be filled up with stands of different Two moveable trestles ought to be in a 

heigbts, from a foot 'to a foot and a half, laboratory, which may serve to support a 

on wlueh portable furnaces of all kinds are large filter mounted upon a frame, when 

to be placed. These furnaces are the most it is required. This apparatus is removed 

eonvement, from the faciHty of disposing occasionally to the most convenient place, 

them at pleasure; and they are the only Charcoal is an important article in a la* 

fiimaces which are necessary in a small la- boratory, and it therefore must be placed 

boratofy. A double pair of bellows of mo- within reach; but as the black dust which 

derate size must also be placed as commo- fiies about it, whenever it is stirred, is apt 

diously under the chimney, or as near as to soil every thing in the laboratory, it had 

the place will allow. These bellows are better be in some place near the labora- 

someUmes mounted in a portable frame; tory; together with some furse, which i» 

which is sufficiently convenient when the very convenient for kindling fires quickly, 

bellows are not more than 18 or 20 inches This place serves, at the same time, for 

long. These bellows ought to have a pipe containing bulky things, which are not of- 

directed toward the hearth where the forge ten wanted; such as furnaces, bricks, tiles, 

is to be placed. clay, fire-clay, quicklime, sand, and many 

The necessary furnaces are, the simple other things necessary for chemical opera- 

fumace, for distilling with a copper alem- tions. 

bic; a lamp furnace; two reverberatory fur- Lastly, a middle-sized table, with solid 

Races of different sizes, for distilling with feet, ought to be enumerated among the 

retorts; an air or melting furnace, an es- large moveables of a laboratory, the use 

say furnace, and a forge furnace. of which is to support a porphyry, or levi- 

Under the chimney, at a convenient gating stone, or rather a very hard and 

height, must be a row of hooks driven in- dense grit-stone, together with a muUer 

to toe back and side walls; upon which are made of the same kind of stone. 

to be h^ng small shovels; iroq^ pans; tongs; The other small moveables or utensils 

straight, crooked, and circular pincers; po- of a laboratory are, small hand mortars of 

kers; iron rods, and oUier utensils for dis- iron, glass, agato, and Wedgwood's ware, 

KMing the fuel and managing the cruci- and their pestles; earthen, stone, metal, 
es. and glass vessels, of different kinds, fun- 
To (he walls of the laboratory ought to nels, and measures, 
be fastened shelves of different breadths Some white writing paper, and some un- 
snd heights; or these shelves may be sus- sized paper for filters; a large number of 
pended by hooks. The shelves sre to con- clean straws, eight or ten inches long, for 
tain glass vessels, and the products of ope- stirring mixtures in glasses, and for sup- 
ntions, and ought to be in as great a num- porting paper filters placed in glass fun- 
ber as is possible. In a laboratory where nels. 

many experimento are made, there cannot Glass tubes for stirring and mixing cor* 

be too many shelves. rosive liquors; spatulas of wood, ivory, me- 

The most convenient place for a stone or tal, and glass, 

leaden cistern, to contain water, is a comer Thin pasteboards, and horns, very con- 

of the laboratory, and under It a sink ought venient for collecting matters bruised with 

to be placed with a pipe, by which the wa- water upon the levigating stone, or in mor- 

ter poured into it may discharge itself As tars; corks of all sizes; bladders and linen 

the vessels are always cleaned under this strips for luting vessels, 

cistern, cloths and bottle brushes ought to A good portable pair of bellows; a good 

be hung upon hooks fastened in the walls steel for striking fire; a glue-pot, with its 

near'it little brush; lastly, a great many boxes, of 

In the middle of the laboratory a large various sizes, for containing most of the 

table is to be placed, on which mixtures above-mentioned things, and which are to 

sre to be made, preparations for opera- be placed upon the shelves, 

tions, solutions, precipitations, small filtra- Beside these things, some substances 
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ere to necessary in most chemical opera« fall of these half successes, which serve 
tions» that they may be considered as in- only to deceive the unwary, to multiply the 
struments requisite for the practice of this number of trials, and to lead to great ex- 
science. These substances are called re- pense before the fruitlessness of the seaicb 
agents, which see under Oebs (An alt- is discovered. By these reflections we do 
SIS of), and Waters (Mineral). not intend to divert from all such research- 
All metals, which ought to be very pure, es, those whose taste and talents rendev 
A person provided with such instruments them fit for them; on the contrary, we ac* 
and substances, may at once perform many knowledge, that the improvement of the 
chemical experiments. arts, and the discovery of new objects<«f 
The general observations of Macquer manufacture and commerce, are undoubt* 
iq>on the conducting of chemical processes, edly the finest and most interesting part 
are truly valuable and judicious. Method, of chemistigr, and which make that science 
order, and cleahliness, are essentially ne- truly valuable; for without these emda, what 
cessary in a chemical laboratory. Every would chemistry be but a science purely 
vessel and utensil ought to be well cleansed theoretical, and capable of employing only 
as often as it is used, and put again into some abstract and speculative minds, but 
its place: labels ought to be put upon all useless to society? We acknowledge also^ 
the substances. These cares, which seem that the successes in this kind of chemical 
to be trifling, are however very fatiguing inquiry are not rare; and that their author* 
and tedious; but they are also very impor- have sometimes acquired fortunes, so much 
tant, though frequently little observed, the more honouraUe, as being the fruits of 
When a person is keenly enga|fed, ezperi- th^ talents and industry. But we repeat* 
ments succeed each other quickly, some that, in these researches, the more dazzling 
seem nearly to decide the matter, and and near any success appears, the more 
others suggest new ideas; he cannot but circumspection, and even distrust is ne- 
proceed to them immediately, and he is cessary. See Analysis, AtteagtioVp 
led from one to another: he thinks he sliall Balance. 

easily know again the products of the first The plates annexed, with the following 

experiments, and therefore he does not take explanations of them, will give the student 

time to put them in order: he prosecutes an idea of a large variety of the most use- 

with eagerness the experiments which he ful and necessary articles of a chemical 

has last thought of; and in the mean time, apparatus. 

the vessels employed, the glasses and hot- Plate II. &g. 1. Crucibles or pots, made 

ties filled, so accumulate, that he cannot either of earth, black lead, forged iron, or 

any longer distinguish them; or at least, platina. They are used for roasting^ cal- 

he is uncertain concerning many of his cination, and fusion. 

former products. This evil is increased. Fig. 2. Cucurbits, matrasses, or bodies^ 
if a new series of operations succeed, and which are glass, earthen, or metallic ves- 
occupy all the laboratory; or if he be obliged gels, usually of the shape of an egf^, and 
to quit it for some time, every thing then open at top. They serve the purposes of 
goes into confusion. Thence it frequently digestion, evaporation, &c. 
happens, that he loses the fruits of much Fig. 3. Retorts are globular vessels of 
labour, and that he must throw away al- earthen ware, glass, or metal, with a neck 
most all the products of his experiments, bended on one side. Some retorts have 
When new researches and inquiries are another neck or opening at their upper 
made, the mixtures, results, and products part, through which they may be charged, 
of all the operations ought to be kept a and the opening may be afterwards closed 
long time, distinctly labelled and register- with a stopple. These are called tubulated 
ed; for these things, when kept some time, retorts. A Welter's tube of safety may be 
frequently present phenomena, that were inserted in this opening, instead of a stop- 
not at all suspected. Many fine discove- pie. See Plate VII. fig. 1. b and e. 
ries in chemistry have been made in this Receivers are vessels, usually of glass, 
manner; and many have certainly been lost of a spherical form, with a straight neck, 
by throwing away too hastily, or neglecting into which the neck of the retort is usu- 
the products. ally inserted. When any proper substance 
Since chemistry offers many views for is put into a retort, and heated, its volatile 
the improvement of many important arts; as parts pass over into the receiver, where 
it presents prospects of many useful and they are condensed. See ^g^ 5. and Plate 
profitable discoveries; those who apply their y. fig. 2. k. 

labours in this way ought to be exceedingly Fig. 4. The alembic is used for distil- 

circumspect, not to be led into a useless lation, when the products are too volatile 

expense of money and time. In a certain to admit of the use of the last mentioned 

set of experiments, some one is generally apparatus. The alembic consists of a body 

of an imposing appearance, although in a, to which is adapted a bead b. The head 

reality it is nothing more. Chemistry is is of a conical figure, and has its external 
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cfareamfereiiee or base depressed lower geneiftl steam escape pipe, or head. Tlie 

than its neck, so that the vapours which charge pipe, and the sight hole, for the 

rise, and are condensed against its sides, roan who charges it to see when it is suffi* 

nm down into the circular channel formed ciently full, are not seen in this liew. 
hj its depressed part, from whence they The best construction of a furnace has 

are conveyed by the nose or beak c, into not been well ascertained from experience. 

the receiver d. This instrument is less There are facts which show, that a fire 

simple than the retort, which certainly may made on a grate near the bottom of « 

be used for the most vc^tile products, if chimney, of equal width throughout, and 

ca» be taken to apply a gentle heat on open both above and below, will produce a 

soeli occasions. But the alembic has its more intense heat than any other furnace^ 

eonveniences. In particular the residues What may be the limits for the height of 

of distillations, may be easily cleared out the chimney is not ascertained from any 

of the body a/ and in experiments of sub- precise trials; but thirty times its diameter 

fimation, the head is Very convenient to would not probably be too high. It seems 

receive the dry products, while the more to be an advantage to contract the diameter 

volatile and elastic parts pass over into the of a chimney, so as to make it smaller than 

receiver. that of the fire-place, when no other air is 

Fig. 6. Represents the large stills used to go up the chimney than what-has passed 
in the distillation of ardent spirits^ a re- through the fire; and there is no prospect 
presents the body, and b the head, as be- of advantage to be derived from widen- 
fore. Instead of using a refrigeratory or ing it. 

receiver, the spirit is made to pass through Plate Y. fig. 3. exhibits the wind or air- 

a spiral pipe called the worm, which is furnace for melting, a is the ash-hole, / 

immersed in a tub of cold water d. During an opening for the air. e is the fire-place, 

its passage it is condensed, and comes out containing a covered crucible, standing on 

at the lower extremity, e, of the pipe, in a a support of baked earth, which rests on 

fluid form. the grate, d is the passage into e, the 

The manner in which the excise laws for chimney. At cf a shallow crucible or cu* 
Scotland .were formed, rendering it advan- pel may be placed in the current of the 
tageous to the distillers in that country to flame, and at a? is an earthen or stone co- 
have stills of small capacity, which they ver, to be occasionally taken off for the 
sould work very quickly, their ingenuity purpose of supplying the fire with fuel, 
was excited to contrive the means of ef- Fig. 2. is a reverberatory furnace, a a 
fkcting this. It was obvious, that a shal- the ash-pit and fire-place, bb body of the 
low still, with a broad bottom completely furnace, c c dome, or reverberating roof 
exposed to a strong heat, would best an- of the furnace, dd chimney, ee door of 
sirer the purpose; and this was brought to the ash-pit. // door of the fire^ilace. ^ff 
ittch perfection, that a still of the capacity handles of the body, h aperture to admit 
of 40 gallons in the body, and three in the the head of the retort, i i handles of the 
head, charged with 16 gallons of wash, dome. A? receiver. /^ stand of the recei- 
coald be worked 480 times in 24 hours, ver. m m retort, represented in the body 
Tig. 7. is a vertical section of this still, a by dotted lines. 

the bottom, joined to b, the shoulder, with Another reverberatory furnace, a litUe 

lolder, or rivets, or screws and lute, c, differing in figure, may be seen in Plate 1. 

the tumed-up edge of the bottom, against fig. 2. 

which, and on a level with a, the brick- M. Chenevix has constructed a wind fur- 
vork of the coping of the flue rests, pre- nace, which is in some respects to be pre- 
venting the flbime from getting up to touch ferred to the usual form. The sides, in- 
e. d, the discharge pipe, e e, the body of stead of being perpendicular, are inverted, 
the still. /, section of the central steam so that the hollow space is pyramidical. 
escape pipe, ff, section of one of the late- At the bottom the opening is 13 inches 
ral steam escape pipes; A, outside view of square, and at the top but eight. The per- 
mother, i i i t , inferior apertures of lateral pendicular height is 17 inches. This form 
steam pipes; kkkk, their superior aper- appears to unite the following advantages; 
tares. / /, bottom scraper, or agitator, 1st, A great surface is exposed to the air, 
vfaich, may either be made to apply close which having an easy entrance, rushes 
to the bottom, or to drag chains; m, the through the fuel with great rapidity; 2d, 
vpright .shaft of this engine, as it is called; The inclined sides act in some measure as 
sthehorizontal wheel with its supporters, reverberating surfaces; and 3d, The fuel 
•> its vertical wheel, p, its handle and falls of itself, and is always in close con- 
shaft; ft, support of the shaft, r, froth and tact with the crucible placed near the gprate. 
elHillition jet-breaker, resting on the cross The late Dr. Kennedy of Edinburgh, whose 
bar 9. t, its upright shaft, v, its cup- opinion on this subject claims the greatest 
mouthed collar, filled with wool and g^ase, weight, found that the strongest heat in 
•nd held down by a pLite and screws, v, our common wind fomaces was within two 
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•r three inehes of the grate. Thi«» theM* meet ahout the oemtie of the upper pot oC 

fore, is the most advantageous position for the fire. No luting is necessary in uiingp 

the crucible, and stiU more so when we can this furnace, so that it may be set up and 

keep it suirounded with fuel, it is incon* taken down immediately. Coak» or oom^ 

▼enient, and dangerous for the crucible, to mon cinders, taken from the fire when the 

stir the fire often to make the fuel fall, and coal ceases to blaze, sifted from the dust, 

the pyramidical form renders this unneces« and broken into very small pieces, forms 

sary. It is also more easy to avoid a sud- the best fuel for higher heats. The firs 

den bend in the chimney, by the upper part may be kindled at first by a few lighted 

of the furnace advancing as in this con- cinders, and a small quantity of wood dMr- 

struction. In plate V. fig. 1. a is a grate; coal. The heat which this little fiimaoe 

« and c are two bricks, which can be let in will afford is so intense, that its power was 

at pleasure to diminish the capacity; b is at first discovered accidentally by the fi&- 

another grate, which can be placed upon sion of a thick piece of cast iron* The ut* 

the bricks c and c for smaller purposes; d most heat procured by it was 167 degrees 

and d are bricks which can be placed upon of Wedgwood's pyrometer, when a Hessian 

the grate 6 to diminish the upper capacity, crucible was actually sinking down in a 

so that, in fact, there are four different state of porcelaneous fusion. A steady 

sizes in the same furnace. The bricks heat of 155^ or 160^ may be depended on, 

should all be ground down to the slope of if the fire be properly managed, and the 

the furnace, and fit in with tolerable accu- bellows worked with vigour, 
racy. They are totally independent of the The process of cupellation may be exfai- 

pyramidical form of the furnace. bited in a lecture, or performed at other 

Mr. Aikin's portable blast furnace is times, by means of this furnace. The me* 

composed of three parts, all made out of thod consists in causing a portion of the 

the common thin black lead melting pots, blast to be diverted from the fuel, and to 

sold in London for the use of the gold- pass through a crucible in which the cupel 

smiths. The lower piece c, fig. 6. is the is placed. This arrangement supplies air; 

bottom of one of these pots, cut off so low and the whole may be seen by a sloptn|f 

as only to leave a cavity of about an inch tube, run through the cover of the cruci- 

deep, and ground smooth above and below, hie. 

The outside diameter, over the top, as five Charcoal is the material most commonly 

inches and a half. The middle-piece or used in furnaces. It produces an intense 

fire-place a, is a larger portion of a similar heat without smoke, but it is consumed 

pot, with a cavity about six inches deep, very fast. Coak or charred pit-coal pro- 

and measuring seven inches and a half over duces a very strong and lasting heat. Nei- 

the top, outside diameter, anfl perforated ther of these produces a strong heat at a 

with six blast holes at the bottom. These distance from the fire. Where the action 

two pots are all that^'-fice essentially neces- of flame is required, wood or coal must be 

sary to the furnace for most operations; burned. Several inconveniences attend the 

but when it is wished to heap up fuel above use of coal, as its fuliginous fumes, and its 

the top of a crucible contained, and espe- aptitude to stop the passage of air by be- 

cially to protect the eyes from the intolera- coming fused. It is used, however, in the 

ble glare of the fire when in full height, an reverberatory furnaces of glass-houses, and 

upper pot b is added, of the same dimen- is the best material where vessels are to be 

sions as the middle one, and with a large supplied with a great quantity of heat at no 

opening in the side, cut to allow the exit great intensity, such as in distilleries, &c. 
of the smoke and flame. It has also an iron Frequently, however, the flame of an Ar- 

stem, with a wooden handle (an old chisel gand lamp may be employed very conve- 

answers the purpose very well) for remov- niently for chemical purposes. PL VI. fig. 

ing it occasionally. The bellows, which 2. is a representation of a lamp furnace, as 

are double (cf), are firmly fixed, by a little it is perhaps not very properly called, as 

contrivance which will take off and on, to improved by Mr. Accum. It consists of a 

a heavy stool, as represented in the plate; brass rod screwed to a foot of the same 

and their handle should be lengthened so metal, loaded with lead. On this rod, 

as to make them work easier to the hand, which may be unscrewed in the middle 

To increase their force, on particular occa- for rendering it more portable, slide three 

sions, a plate of lead may be firmly tied on brass sockets with straight arms,' termina- 

the wood of the upper flap. The nozzle ting in brass rings of different diameters, 

is received into a hole in the pot c, which The largest measures four inches and a 

conducts the blast into its cavity. Hence the half. These rings serve for supporting 

air passes into the fire-place a, through six glass alembics, retorts, Florence flaaka, 

holes of the size of a large gimlet, drilled evaporating basins, g^as bottles, &c; fox 

at equal distances through the bottom of performing distillations, digestions, Bohi- 

the pot, and all conver^ng in as inward di- tions, evaporations, saline fuuona, eonceii- 

rection, ao that* if prolonged, they would trationsi analyses with the pneumatic i^ipa** 
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isitaaa, &e. If the Teasels require ndt to be leofef themoittih, so as to internipt the 

•xposed to the naked fire, a copper sand- comxnunication between the mouth and the 

bath may be interposed, which is to be passage of the nostrils; by which means the 

previously placed in the ring*. By means operator is at liberty to breathe through 

of athumb-screw acting on the rod of the the nostrils, at the same time that by the 

lainp|, each of the brass rings may be set muscles of the lips he forces a continual 

at different heights, or turned aside, ac- stream of air from the anterior part Of the 

cording to the pleasure of the operator. Be- mouth through Uie blow-pipe. When the 

lofw these rings is a fountain-lamp on Ar- mouth begins to be empty, it is replenished 

gaod's plan, having a metallic valve within, by the lungs in an instant, while the tongue 

to prevent the oil from running out while is withdrawn from the roof of the mouthy 

the reservoir is put into its place. This and replaced again in the same manner as in 

lamp also ahdes on the main brass rod by pronouncing the monosyllable tut. in this 

means of a socket and thimib-screw. It is way the stream may be continued for a long 

therefore easy to bring it nearer, or to move time without any fatigue, if the flame be not 

it farther, at pleasure, from the vessel, which urged too impetuous^, and even in this case 

may remain fixed; a circumstance which, no other fatigue is feh than that of the mus^ 

independent of the elevation Mid depression cles of the l$s« 

of the wicks of the lamp, affords theadvai^ A wax candle, of a moderate size, but 

tage <^ heating the vessels by degrees after thicker wick than they are usually made 

they are duly placed, as well as of augment- with, is the most convenient for occasional 

ing or diminishing the heat instantly ; orfor experiments; but a tallow candle will do 

maintaining it for several hours at a certain very well. The candle i^ould be snuffed 

degree, without in the least disturbing the rather short, and the wick turned on one 

apparatus suspended over it. It may there- side toward the objeet, so that a part of it 

fore be used tor producing the veiy gentle should lie horizontally. The stream of air 

heat necessary for the rectification of ethen^ must be blown along this horizontal part, as 

or the strong heat requisite for distilling near as may be without striking the wick, 

mercury. The chief improvement of this If the flame be ragged and irreg^ular^ it is a 

lamp consists in its power of affording an proof, that the hole is not round or smooth; 

intense heat by the addition of a second cy- and if the flame have a cavity through it, the 

£nder, added to that of the common lamp of aperture of the pipe is too larfe. When the 

Ar^and. This additional cylinder encloses hole is of a proper figure and duly proper* 

a wick of one inch and a half in diameter, tioned, the name consists of a neat luminous 

and it is by this ingenious contrivance, which blue cone, surrounded by another flame of 

was first suggested by Mr. Webster, that a a more faint and indistinct appearance. The 

double flame is caused, and more than three strongest heat is at the pomt of the inner 

time the heat of an Argand's lamp of the flame. 

largest size is produced. The body intended to be acted on by the 
Every effect of the most violent heat of blow-pipe ought not to exceed the size of a 
fiimacesmay be produced by the flame of a peppercorn. It may be laid upon a piece 
candle or lamp, urged upon a small particle of close-g^ned, well-burned charcoal ; un* 
of any substance, by the blow-pipe. This less it be of such a nature as to sink into the 
bstniment is sold by the ironmongers, and pores of this substance, or to have its pro* 
consists merely of a brass pipe about one- perties affected bv its inflammable quality, 
eighth of an inch diameter at one end, and Such bodies may be placed in a smaU spoon 
me other tapering to a miKh less size, with made of pure gold or silver, or platina. 
a vefy small perforation for the wind to Many advanta|fes may be derived from 
escape. The smaller end is bended on one the use of this simple and valuable instru- 
sMe. For philosophical or other nice pur* ment. Its smallness, which renders it suit- 
poses the blow-pipe is provided with a bowl able to the pocket, b no inconsiderable re- 
oreidargement a (PI. V. fig. 5.), in which eommendation. The most expensive ma- 
the vapours of the breath are condensed terials, and the minutest specimens of bo- 
aad detained, and also with three or four dies, may be used in these experiments ; 
maQ nozzles, 6, with different apertures, to and the whole process, instead ofbeing car- 
be slipped on the smaller extremity. These ried on in an opaque vessel, is under the eye 
areotuse when larger or smaller flamesare of the observer from beginning to end. It 
to be occasionally used, because a larger is true, that very Kttle can be determined in 
flame requires a large aperture, in order this way concerning the quantities of pro- 
that the air may effectuallv urge it upon ducts ; but, in most cases, a knowledge of 
the matter under examination. the contents of any substance is a great ac- 
Thereis an artifice in the blowing through quisition, which is thus obtained in a veiy 
this pipe, which is more difficult to describe short time, and will at all events serve to 
flian to aci|uire. The effect intended to be show the best and least expensive way of 
produced is a continual stream of ur for conducting processes with the same matteiss 
nany minutes, if necessary, without ceasing, in the larger way. 
This is done by applying the tongue to the The blow-pipe has deservedly of late years 
You n. 18 
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Iteeii considered as an essential instrument placed in a current of air, if noxious {bmear 

in a chemical laboratory, and several at* arise, in order that these may be blowia 

tempts have been made to facilitate its use from the operator. 

by the addition of bellows, or some other The method of making experiments with 

equivalent instruments. These are doubt- permanently elastic fluids, or gases, thouglk 

less veiy convenient, though they render it simple, is not so obvious. We Uve im- 

less portable for mineralogical researches, mersed in an atmosphere not greatly differ^ 

It will not, here, be necessary to enter into inpf in density from these fluids, which fov 

any description of a pair of double bellows this reason are notsufliciently ponderous to 

fixed under a table, and communicating be detained in open vessels by their weight, 

with a blow-pipe which passes through the Their remarkable levity, however, aifords a 

table. Smaller bellows, of a portable size method of confining them by means of other 

for the pocket, have been made for the same denser fluids. Dr. Priestley, whose labouis 

purpose. I'he ingenious chemist will find so far exceeded those of his predecessora 

no great difliculty in adapting a bladder to and contemporaries, both in extent and 

the blow-pipe, which, under the pressure importance, that he may with justice be 

of a board, may produce a coniitant stream styled the father of this important branch of 

of air, and may be replenished, as it becomes natural philosophy, used the following ap- 

empty, by blowing mto it with bellows, or paratus. 

the mouth, at another aperture furnished Pi. VI. fig. 1. a represents a wooden ves- 
with a valve opening inwards. sel or tub ; Jbi, A;, ib, is a shelf fixed in the tub. 
The chief advantage these contrivances When this apparatus is used, the tub is to 
have over the common blow-pipe is, that be filled with water to such a height, as to 
they may be filled with oxygen gas, which rise about one inch above the upper surfiice 
increases the activity of combustion to an of the shelf. 6,^,/, are glass lars inverted 
astonishing degree. The vapour from al- with their mouths downward, which rest 
oohol has likewise been employed, and an upon the shelf. If these, or any other ves- 
ingenious contrivance for this purpose by sels open only at one end, be plunged under 
Mr. Hooke is represented. Pi. V. fig. 4. a is the water, and inverted after they are filled, 
a hollow sphere for containing alcohol, rest- they will remain full, notwithstanding their 
ing upon a shoulder in the nng o.* If the beingraisedoutofthe water, pi'ovided their 
bottom be made flat instead of spherical, mouths be kept immersed; for in this case^ 
the action of the flame will then be greater, the water is sustained by the pressure of the 
d is a bent tube with a jet at the end, to atmosphere, in the same manner as the mer- 
convey the alcohol in the state of vapour cury in the barometer. It may witlioot 
into the flame at g; thb tube is continued in difficulty be imagined, that if common air, 
the inside up to c, which adnuts of a being or any other fluid resembling common air 
filled nearly, without any alcohol running in lightness and elasticity, be suffered to en- 
over, d is a safety valve, the pressure of ter these vessels, it will rise to the upper 
which is determined at pleasure, by screw- part, and the sur&ce of the water will sub- 
ing higher or lower on the pillar e, the two side. If a bottle, a cup, or any other vessel* 
milled nuts / and g- carrying the steel arm in that state which is usually called empty, 
hf which rests on the valve, i is an opening though really full of air, be plunged into the 
for putting in the alcohol, k is the lamp, water with its mouth downwards, scarce 
which adjusts to different distances from o, any water will enter, because its entrance is 
by sliding up or down the two pillars / /. opposed by the elasticity of the included 
The distance of the flame g from the jet is air; but if the vessel be turned up, it im- 
regulated by the pipe which holds the wick mediately fills, and the air rises in one or 
being a little removed from the centre of the more bubbles to the surface. Suppose this 
brass piece m, and of course revolving in a operation to be performed under one of the 
circle, n the mahogany stand. jars which are fiUed with water, the air will 
For the various habitudes of bodies when ascend as before ; but instead of escapii^, it 
examined by the blow-pipe, see Bi.ow-riPE. will be detained in the upper part of the 
Little need be said concerning the man- jar. In this manner, therefore, we see, that 
nerofmaking experiments with fluid bodies air may be emptied out of one vessel into 
in the common temperature of the atmos- anotherby an inveKed pouring, in which the 
phere. Basins, cups, phials, matrasses, and air is made to ascend from the lower vesseli 
other similar vessels, form the whole app». to the upper^, inwhich the experiments are 
ratus required for the purpose of containing performed, by the action of the weightier 
the matters intended to be put together; fluid, exactly similartothe common pouring 
and no other precaution or instruction is re- of denser fluids^ detained in the bottoms of 
quired, than to use a vessel of such materials open vessels, by the simple action of gravity, 
as shall not be corroded or acted upon by its When the receiving vessel has a narrow- 
contents, and of sufficient capacity to admit neck, the air may be poured through a~ 
of any sudden expansion or frothing of the glass funnel A. 
Auid, if expected. This vessel most bo e(Ikid,)h9kgha&hodyoThotileiihehoX'^ 
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t«Bi of wlucb is blown rery thin, that it may flame of the enndle may be uppennost, is 
support the heat of a candle suddenly ap- to be let down into the vessel, which must 
phed, without cracking. In its neck isfitted, be kept covered till the instant of plunging 
by grinding, a tube d, curved neatly in the the lighted candle into the air. 
form of the letter «. This kind of vessel is Where the change of dimensions, which 
▼eiy useful in various chemical operations, follows from the mixture of several kinds of 
for which it will be convenient to have them ur, is to be ascertained, a graduated narrow 
of several sizes. In the figure, the body c is cylin(U>ieal vessel may be made use of. Ihe 
Kpresented as containing a fluid, in the act graduations may be made by pouring in 
of combining with a substance that ^ves out successive equal measures of water into this 
air, which passes through the tube into the vessel, and marking its surface at each ad- 
jar 6, under the mouth of which the other dition. The measure may be afterward 
extremity of the tube is placed. At e is a used for the different kinds of air, and the 
small retort of glass or earthenware, the change of dimensions will be shown by the 
neck of which being plunged in the water, rise or fell of the mercur>- or water in the 
beneath ihe jar / is supposed to emit the g^raduated vessel. The purity of common 
elastic fluid, extricated from the contents of air being determinable oy the diminution 
the retort, which is received in the jar. produced by the addition of nitric oxide 
When any thing, as a galhpot, is to be gas, these tubes have been csdled eudiome^ 
mpported at a considerable height within a ter tubes. 

jar. It is convenient to have such wire standa Some substances, more especially pow- 
as are represented fig. 3. These answer ders,cannot conveniently be put into a phi- 
better than any other, because they take upi tX, or passed tliroiigh a fluid. When air is 
but little room, and are easily bent to any to be extricated from, or added to these, 
figure or height. there is no better method, than to place 
In order to expel air from solid substances them on a stand under the receiver of the 
by means of heat, a gun-barrel, with the air-pump, and exhaust the common air, in- 
tooch-hole screwed up and rivetted, may be stead of excluding it by water or mercury, 
used instead of an iron retort. The subject This process requires a good air-pump, and 
may be placed in the chamber of the barrel, careful management, otherwise the common 
and the rest of the bore may be filled with air will not be well excluded, 
dry sand, that has been well bunied, to expel It is frequently an interesting object, to 
whatever air it might have contained. The pass the electric spark through different 
stem of a tobacco-pipe, or a small glass tube, kinds of air, either alone or mixed together, 
being luted in the orifice of the barrel, the In this case a metallic wire may be fastened 
other extremity must be put into the fire» in Uie upper end of a tube, and the sparks 
that the heat may expel the air from its con- or shock may be passed through this wire 
tents. This air will of course pass through to the mercury or water used to confine the 
the tube, and may be received under an in* air. If there be reason to apprehend, that 
verted vessel, in the usual manner. an expansion in the air may remove the 
But the most accurate method of procor* mercury or water beyond the strikmg dis- 
ing air from several substances by means of tance, another wire may be thrust up to re- 
beat, is to put them, if they will bear it, into ceive the electricity, or two wires may be 
pluals foil of quicksilver, with the mouths cemented into opposite holes in the sides of 
inverted in the same, and then throw the an hermetically sealed tube. Holes may be 
focus of a burning lens or mirror upon them, made in glass, for this and other chemical 
For this purpose, their bottoms should be uses, by a drill of copper or soft iron, with 
round and very thin, that they may not be emery and water ; and where this instru- 
liable to fly with the sudden apphcation of ment is wanting, a small round file with wa- 
heat. The body c, Pi. VI. fig. 1. answers ter will cut a notch in small vessels, such as 
this purpose very well. phiab or tubes, though with some danger 
Many kinds of air combine with water, of breaking them. In some electrical ex« 
and therefore require to be treated in an ap- periments of the kind here mentioned, there 
paratua, in which quicksilver is made use of. is reason to expect a fallacious result from 
This fluid being very ponderous, and of the wires being burned by the explosion or 
considerable price, it is an object ^ conve- spark. For this reason, the electricity may 
aience, as well as economy, that the trough be nuule to pass through the legs of a sy- 
and vessels should be smaller than when phon«contsuning the air which is under con- 
water is used. See Pi. V II. fig. 1.//. sideration in the upper part of its curvature. 
When trial is to be made of any kind of One of the vessels, in which the legs of the 
air, whether it be fit for maintaining com- syphon rest, must therefore be insulated; 
bastion, the air may be put into a longnar^ and if any watery fluid be used to confine 
row glass vessel, the mouth of which, being the air, it is generally supposed that no 
carefully covered, may be turned upward, combustion takes place. 
▲ bit of wax candle being then fostened to It is sometimes desirable to impregnate 
file end of a wire» which ia bent so tlmt the water formcdiclnal purpose* witl^ some gas,. 
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HM tbe eatiiODic acidt and for thii the appa^ inse h^ve bunt the vessels. By this nveiM 

ntos of Dr. Nooth is very eiTectual and con- they lost a very considerable part of their 

yenient. It consists of three ghaa vessels, products. Sometimes too it is requinte, to 

PL y I. fig. 4. The lower vessel c contains obtain separately the condensable fluid thst 

the effervescent materials ; it has a small ori- comes over, and the gases that are and are 

fice at df stopped with a ground stopper, at not soluble in water. For this purpose a se^ 

which an additional supply of either acid or ries of receivers, more or less m number ss 

water, or chalk, may be occasionally intro- the case may require, is generally employ* 

duced. The middle vessel^ is open, both ed, as in Pi. YU. fig. 1, which represents 

above and below. Its inferior neck is fitte4 what is called Woulfe's apparatus, though 

by grinding into the neck h of the lower in fact its original inventor was Glauber, 

vessel. In the former is a glass valve, form- with some subsequent improvements. Tbe 

ed by two pieces of tube, and a plano^^n- vapour that issues from the retort b^ng con* 

vex len% which is moveable, between them, densed in the receiver 0, the gas passes on 

as represented iQ fig. 5. This valve opens through a bent tube into the bottle r, which 

upwards, and suffers the air to pass; but is half filled with water. The gas, not ab- 

the water cannot return through the tubes, sorbed by this water, passes through a simi- 

partly because the orifice is capillary, and lar bent tube to d, and so on to more, if it 

partly because the flat side of the lens covers be thought necessary ; while the gas that is 

the hole. The middle vessel is furnished i^ot absorbable by water, or condensable, at 

with a cock e, to draw off its contents, its exit fi^om the last bottle is conveyed by 

The upper vessel a is fitted, by grinding, a recurved tube into a jar ^, standii^ in a 

into the upper neck of the middle vessel, mercurial trough//. 
Its inferior part consists of a tube that passes It d%en happens in chemical processes 

almost as low as the centre of the middle from the irregularity of the heat, or oth^ 

vessel. Its upper orifice is dosed by a circumstances, that the condensationis more 

ground stopper/. When this apparatus is rapid in proportion to the supply of vapour 

to be used, the effervescent materials are put at some period of the same operation than 

into the lower vessel, the middle vessel is in others ; which would endanger the fluid's 

filled with pure water, and put into its being forced backward, by the pressure of 

place ; and the upper vessel is stopped, and the atmosphere, into the receiver, or even 

likewise put in its place. The consequence into the retort, To prevent this, Bir. 

is^thatthe carbonic acid gas, passing through Woulfe*s bottles had a central neck, beside 

the valve at A, ascends into the upper part of the two here, delineated, for the insertioA 

the middle vessel b, where, by its elasticity, of a tube of safety, the lower extremity of 

it reacts on the water, and forces part up which opened underneath the water, and 

the tube into the vessel a/ part of the com- the upper communicated with the atmos- 

mon air, in this last, being compressed, and phere, so as to supply air in case of sudden 

tbe rest escaping by the stopper, which is absorption. See Plf VII. fig. 3, A. Instead 

made of a conical figure, that it may be ea^- of this, however, a curved Welter's tube is 

ly raised. As more carbonic acid is extrica- now generally used, as more convenient 

ted, more water rises, till at length the wa- Into this tube water is poured, till the ball 

ter in the middle vessel faUs below the low- b, or e, fig. 1. is half full: when absorp* 

er orifice of the tube. The gas then passes tion takes place, the water rises in the ball 

through the tube into the upper vessel, and till none remains in the tube, and then the 

expels mcM^ of the common air by raising air rushes in : on the other hand, no gw 

the stopper. In this situation the water in can escape, as it has to overcome the pres- 

both vessels being in contact witli a body sure of a high column of water in the per- 

fyf carbonic acid g^ it becomes strongly pendicular tube. 

impregnated with this gas, after a certain Another contrivance to prevent retro- 
time. This effect may be hastened by taking ^de pressure is that of Mr. Pepys. This 
off the middle |md upper vessels together, consists in placing over the first recMver a 
and agitating them. ^lass vessel, the neck of which is ground 

The valve is the most defective part of into it, and furnished with a glass valve, 

this apparatus; for the capillary tube does similar to that in Nooth's apparatus, so that 

not admit the air Ihrough, unless there is a whenever sudden condensation takes place 

considerable quantity condensed in the low- in the receiver, its effect is merely to oeca- 

er vessel ; and tbe condensation has in some sion a vacuum there, 
instances burst tbe vessel. An ingenious modification of WouUe's 

Modem discoveries respecting bodies in apparatus is that of Mr, Knight, PI. VI. fig. 
the aeriform state have paoduced several ca-' 6,aaa representthree vessels each ground 
pital improvements in the vessels used for into the mouth of that below it. bbb glass 
distillation. It was common with the ear- tubes» the middles of which are ground into 
liest chemists, to make a small hole in the the neck of their respective vessels, the up- 
upper part of their retorts, that the elastic per extremity standing above the sur&ce of 
vapours mi^t sscapcy which would otfiert the liquor in the vessel^ and the loirer ex« 
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tienuiy reaehini^ nearly to the bottom of tbe bonic oxide^ the part <tf each banel expeie4 

vessel beneath* e a Welter's tube to pre- to the lire being nlled with charcoal pressed 

vent absorption^ / an adapter ground to lightly in, but not rammed hard; carbonate 

fit the receiver ; to which any retort may be ot lime dUuted with a veiy little water being 

joined and luted before it is put into its poured into the bottle// and the junctures 

place, c a tube for conveying die gas into bemg all well luted, the fire is to be kindled, 

a pneumatic trough. The foot of the lowest As soon as the barrels are red-hot, sulphuric 

vessel, <4 ahdes in between two grooves in add is to be poured into the funnel^, and 

a square wooden foot, to secure the app»- the carbonic acid gas expelled, traversing 

latos fixim oversetting. A stopple fitted to three portions of red-hot charcoal, will com- 

the upper vessel, instead of the adapter f, pletely saturate itself with it before it 

converts it into a Nooth's apparatus ; the reaches the receiver m. 

materials being put into the vessel a, and in Plate VII. fig. 2. represents the different 

this case it has the advantage of not having partsof the apparatus requiredfor measuring 

a valve liiUble to be out oi' order. the quantity of elastic fluid given out during 

A very simple and commodious form of a the action ^an acid on calcareous soils. The 

Woutfe's apparatus is given by the late Dr. bottle for containing the soil is represented 

W. Hamilton, at the end of his translation of at a / 6 the bottle containing the acid, fur* 

Berthollet on Dyeing; see PI. Vll. fig. o. a niahed with a stop-cock; c the tube coa- 

is the retort, the neck of which is ground nected with a flaccid bladder cf ; /a gradu- 

into and passed through the thick collar ^ ated measure ; e the bottles for containing 

represented separately at 6, with its ground the bladder. When this instrument is used« 

stopple o, which may be put in when the a given quantity of soil is introdacedinto a/ 

neck of the retort is withdrawn. The col- b is filled with muriatic acid, diluted with ant 

htb'n ground into the wide neck of the equal quantity of water ; and the stop-cocky 

receiver c, the narrow neck of which is being closed, is connected with the upper 

gMund into the wide neck of </. dfC,/, orifice of a, which is ground to receive it. 

and j", are connected in a similar manner ; The tube c is introduced into the lower ori« 

and into the small necks of 4 ^ and^ are fice of <i, and the bladder connected with it 

ground the tubes s, ^, and i, so curved^ that placed in its flaccid state in e, which is filled 

their lower extremities nearly reach the hot- with water. The graduated measure is plac* 

tna of the receiver into which they open, ed under the tube of e. When the stop-* 

From the last receiver proceeds the recurv- cock of b is turned, the add flows into a, 

ed tube in, opening under an inverted, cup and acts upon the soil ; the elastic fluid ge« 

% a hole in the bottom of which conveys nerated passes throu|^ c into the bladder^ 

the gas issuing from it into one of the botUe and displaces a.quantity of water in e equal 

placed in the moveable frame p, which has to it in bulk, and this water flows through 

a heavy leaden foot to keep it steady in the the tube into the graduated measure ; the 

coitre of a flat pan of water, in which the water in which gives, by its volume, the in- 

mouths of the bottles are immersed. In the dication of the proportion of carbonic add 

receiver </ is a tube of safety h. The recei- diseng^aged from the soil ; for eveiy ounce 

vers are placed on a stand a httle incHned, measure of which, two grams of cubonate 

iod kept steady by slips of wood hollowed of li^e may be estimate£ bee Cakbovatb^ 

out to fit their curvatures, as represented at EumonsTxii, and Yafovb. 

a. This apparatus requires no lute; has JLABRASOBa Stove. See Fxuispab. 

no bent tubes that are difficult to adjust, Lac, is a substance well known in Eu^ 

aad liable to break ; and the retort may be rope, under the diflerent appeUations of 

removed at any stag^e of the process, either stick-lac, shell-lac, and seed-lac. The first 

to find the weight it has lost, or for any b the lac in its natural state, encrusting 

other purpose, the recdver bdng mean- small branches or twigs. Seed-lac is the 

vhile dosed with the stopple.- Similar ad- stick-lac separated from the twigs, appear* 

viBtages attend Mr. Knight's, ing in a granulated form, and probably de- 

When it is required to pass an aeriform prived of part of its cdouring matter by 

fluid through a red-hot substance, such an boiling. Shell-lac is the substance which 

apparatus as that of Barruel, Pl. 1. fig. 2. has undergone a simple purification, as men« 

nay be employed. In this, diree gun-bar- tioned below. Beside these we sometimes 

rels, bf c, d, are placed horizontally in a re- meet with a fourth, called liunp-lac, which 

Terberatory furnace a, about two inches dis- is the seed-lac melted and formed into 

tince finom each other. From the extremi- cakes. 

tj of the central barrel c, a bent tube /p con- Lac is the product of the coccus lacca, 

veys the gas to the jar m, in the pneumatic which depoaites its eggs on the branches of a 

trough /. The other extremity of c is con- tree called Bihar, in Assam, a country bor« 

aeeted with dhy the curved tube i ; d with dering on Thibet and elsewhere in Indiav 

i by the curved tube h / and the other end It appears designed to answer the purpose 

of 6 with the bottle y by the tube e. When of defending tlie eggs from injuxy» and af« 

this apparatus is employed ibr obtaining car- fording food for the maggot in a aore adr 
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tftneed state. It is formed into ceQs, finish- Lae b the basis of the best sealing-lraz. 
ed with as much art and regularity as a * Lactates. Definite compounds of lac- 
honeycomb, but differently arranged ; and tic acid with the salifiable bases.^ 
tiie inhabitants collect it twice a-year, in the LACdcaa. Solution of iac in alcohol, 
months of Februaiy and August. For the Laks. This term is used to denote a 
purification, it is broken mto small pieces, species of colours formed by precipitating 
and put into a canvass bag of about four colouring matter with some earth or oxide, 
feet longi and not above six inches in cir- The principal lakes are, Carmine, Florence- 
•umferenee. Two of these bags are in con- lake, and lake from Madder, 
stant use, and each of them held by two men. For the preparation of Carmine^ four 
The bag is placed over a fire, and frequent- ounces of finely pulverized cochineal are to 
ly turned, tul the lac is liquid enough to be poured into four or six quarts of rain or 
pass through its pores; when it is taken ofi* distilled water, that has* been previously 
tile fire, and twisted in different directions boiled in a pewter kettle, and boiled with 
by the men who hold it, at tiie same time it for the space of six minute| longer; 
dragging it along the convex part of apian- (some advice to add, during the boiling, 
tain tree prepared for this purpose ; and two drachms of pulverized crystals of tar- 
while this IS doings the other bag is heating, tar), flight scruples of Roman alum in pow- 
to be treated in ute same way. The muci- der are then to be added, and the whole 
higinous and smooth surface of the plantain kept upon the fire one minute longer. As 
tree prevents its adhering ; and the degree soon as the gross powder has subsided to 
of pressure regulates the thickness of the the bottom, and the decoction is become 
coating of lac, at the same time that the clear, the latter is to be carefully decanted 
fineness of the bag determines its clearness into large cylindrical glasses covered over» 
and transparency. and kept undisturbed, till a fine powder is 

Analyzed by Mr. Hatchett, stick-lac gave observed to have settled at the bottom, 

in 100 parts, resin 68, colouring extract 10, The superincumbent liquor is then to Ite 

wax 6, gluten 5.5^ extraneous substances poured off from this powder, and the pow- 

6.5 ; seed-lac, resin, 88.5, colouring extract aer gradually dried. From the decanted 

3.5, wax 4.5, gluten 2 ; shell-lac, resin 90. 9, liquor, which is still much coloured, the rest 

eolouring extract 0.5, wax 4, gluten 2.8. of the colouring matter may be separated by 

The gluten greatly resembles that of wheat, means of the solution of tin, when it yields 

if it be not precisely the same ; and the wax a carmine little inferior to the other. 

is analogous to that of the myrica cerifera. For the preparation of FiorenUne lake. 

In India, lac is fashioned into rings, beads, the sediment of cochineal, that remained in 

and other trinkets ; sealing-wax, varnishes, the kettle, may be boiled with the requisite 

and lakes for painters, are made from it; it quantity of water, and the red liquor like- 

is much used as a red dye, and wool tinged wise, that remained after the preparation of 

with it, is employed as a fucus by the ladies ; the carmine mixed with it, and the whole 

and the resinous part, melted and mixed precipitajted with the solution of tin. The 

with about thrice its weirht of finely pow- red precipitate must be frequently edulcor- 

dered sand, forms polishing stones. The ated with water. Exclusively of this, two 

lapidaries mix powder of corundum with it ounces of fresh cochineal, and one of ciy»> 

in a mmilar manner. tals of tartar, Are to be boiled with a suflB- 

The colouring matter is soluble in water ; cient quantity of water, poured off clear, 

but 1 part of borax to 5 of lac, renders the and precipitated with the solution of tim 

whole soluble by digestion in water, nearly and the precipitate washed. At the same 

at a boiling heat. This solution is equal time, two pounds of alum are also to be dis- 

lor many purposes to spirit varnish, and ia solved in water, precipitated with a lixivi- 

an excellent vehicle for water colours, as um of potash, ana the white earth repeated- 

when once dried, water has no effect on it. ly washed with boiling water. Finally, 

Lixivium of potash, soda and carbonate of both precipitates are to be mixed together 

soda, likewise dissolve it. So does nitric in their liquid state, put upon a filter, and 

acid, if digested upon it in sufficient quan- dried. For the preparation of a cheaper 

tity 48 hours. sort, instead of cocnineal, one pound of 

The colouring matter of the lac loses Brazil wood may be employed in the pre* 

considerably of its beauty by keeping any ceding manner. 

length of time $ but when extracted fresh. For the following process for making a 
and precipitated as a lake, it is less liable to lake from uruiddery the Society of Arts voted 
injury. Mr. Stephens, a surgeon in Bengal, Sir H. C. Englefield their gold medal. En- 
sent home a great deal prepared in this way, close two ounces troy of the finest Dutch 
which afforded a good scarlet to cloth pre- crop madder in a bag of fine and strong 
^ously yellowed with quercitron; but it calico, large enough to hold three or four 
would probably have been better, if, instead times as much. Put it into a large marble 
of precipitating with alum, he had employ- or porcelain mortar, and pour on it a pint 
ed a solution of tin, or merely evaporated of clear soft water cold. Press the bag ia 
the decoction to dxyness. every directaoD, and pound and rub it about 
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%ith a pesde, as miich as can be done ^th« The gtuce cylinder should be fkstened to 
out tearing it, and when the water is load- the lamp, by a screw of fotfr or five turns^ 
•d with colour, pour it off. Repeat this pro* and fitted to the screw by a tight ring. AH 
•ess till the water comes off but sliebtly ioinings in the lamp should be made with 
tinged, for which about five pints wul be hard solder; and the security depends upon 
aumcient. Heat all the liquor in an earthen the circumstance, that no aperture exists in 
or silver vessel, till it is near boilinr, and the apparatus, larger than in the wire gauze, 
then pour it into a large basin, into which a The parts of the lamp are, 
troy ounce of alum dissolved in a pint oi I, The brass cistern which contains the 
boiling soft water has been previously put. oil, pierced near the centre with a vertical 
Stir the mixture together, and while stir- narrow tube, nearly filled with a wire which 
ring, pour in gently about an ounce and a is recurved above, on the level of the bur- 
half of a saturated solution of subcarbonate ner, to trim the wick, by acting on the 
of potash. Let it stand till cold to settle ;- lower end of the wire, witii the fingers. It 
pour off the clear yellow liquor ; add to the is called the safety-trimmer, 
precipitate a quart of boiling soft water, 2.Therim,in which the wire-gauze cover 
stirring it well ; and when cold, separate by is fixed, and which is fastened to the cistern 
filtration the lake, which should wei^ half by a moveable screw, 
an ounce. If less slum be employed, the 3. An aperture for supplying oil, fitted 
colour will be somewhat deeper ; with less with a screw or a cork, and which commu* 
than three-fourths of an ounce, the whole nicates with the bottom of the cistern by a 
of the colouring matter will not unite with tube ; and a central aperture for the wick, 
the alumina. Fresh madder root is equal, if 4. The wire-g^uze cylinder, which should 
not superior, to the dry. not have less that 625 apertures to the 

Almost all vegetable colouring matters square inch, 

may be precipitated into lakes, more of 5. The second top ) of an inch above 

less beautifu], oy means of alum or oxide the first, surmounted by a brass or copper 

of tin. plate, to which the ring of suspension is 

Lawp. SeeLioBT. fixed. 

* Lakp of SA:r BTT, for coal mines, the in- 6. Four or six thick vertical wires, joining 

valuble and splendid invention of Sir H. the cistern below, with the top plate, and 

Davy. For an account of the principles on serving as protecting pillars round the cage, 

which it acts, see Cox BusTioir, We shall When the wire-gauze safe-lamp is lighted 

here describe its construction. and introduced into an atmosphere graduo 

In the parts of coal-mines where danger ally mixed with fire-damp, the first effect 

wasap(Hrehendedfromfire-damp,minershad of the fire-damp, is to increase the length 

been accustomed to j?uide themselves, or to and rize of the flame. When the inflamma« 

work, by the light afforded by the sparks of hie gas forms as much as -j^ of the volume 

steel, struck offfirom a wheel of flint. But of the air, the cylinder becomes filled widi^ 

even this apparatus, though much less dan- a feeble blue flame, but the flame of the 

gerous than a candle, sometimes produced wick appears burning brightly within the 

explosions of the fire-damp. hlue flame, and the hgbt of the wick aug. 

A perfect security from accident is, how- nients tiU the fire-damp increases to J or i, 

ever, offered to the mmer in the use of a ^hen it is lost in the flame of the fire-damp, 

safe-lamp, which transmits its hght. and is ^jjich in this case fills the cylinder with a 

fed with air, through a cyhnder of iron or p^tty strong light. As long as any explodve 

copper wure-gauze ? and tiiis fine invention mixture of gas exists in contact with the 

has the advantage of requinng no machine- lamp, so long it will give light, and when 

ly, no philosophical knowledge to direct its it is extinguished, which happens when the 

Uie, and is made at a very cheap rate. ^^^ ^^ constitutes as much as 4 of the vo- 

The aperturesm the gauze should not be ^^^^ ^f the atmosphere, the airls no longer 

more than ^V o^»n »»«** square. As the proper for respiration; for though animal 

fite-damp is not inflamed by ignited wire, Jif^ ^m continue where flame is extinguidi- 

the thickness of the wire is not of impor- gd, yet it is always with suffering. By fix- 

tance, but wire from -^-^ to -yo" ^ *** ^^^^ *"ff * ^^^^ ^^ platinum wire above the wick^ 

in diameter is the most convenient. ignition will continue in the metal when 

The cage or cylinder should be made by the lamp itself is extinguished, and from 

double joinings, the gauze being folded the ignited wire, the wick may be agsun le- 

over in such a manner, as to leave no aper- kindled, on going into a less inflammable 

tures. When it is cylindrical, it should not atmosphere. 

be more than two inches in diameter; for "We have frequently used the lamps 
in larger cylinders, the combustion of the where the explosive mixture was so high, 
fire-damp renders the top inconveniently as to heat the wire-gauze red-hot; but on 
hot; and a double top is always a proper examining a lamp which has been in con- 
precaution, fixed i or I of an hieh above stant use for three months, and occasional- 
the flrst top. ty subjected te thiB degree of heat, I cai^ 
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ftot perceive that the gauze cylinder of iron in a close boarded chamber. The roof oT 

wire is at all impaired. I have not, however, this chamber is made of coarse doth, 

thougpht it prudent, in our present state of through which the current of ur escape^ 

experience, to persist in using the lamps while the soot remains behind, 

under such ciroumstances, because 1 have Lapis iHTRBSALis^r Potash, 

cbserved, that in such situations the parti- JLapkb Lakuxi. Azure-stone, 

cles of coal dust floating in the air, fire at Lajpis Nkfhbttigvs. Se« NspHBitt. 

the gas burning within the cylinder, and fly Lapis Ollabis« Potstone. 

off in small luminous sparks. This appear- Lava. See Yolcahig Pboducts. 

ance, I must confess, alarmed me in the Lakuu. (Lapis). Azure-atone, 

first instance, but experience soon proved Lbab, is a white metal of a considerabty 

that it was not dangerous. blue tinge, very soft and flexible, not very 

** Besides the facilities afforded by this tenacious, and consequently incapable of 

invention, to the working of coal-mines, being drawn into fine wire, tikough it is ea- 

abounding in fire-damp, it has enabled the uly extended into thin plates under the 

directors and superintendents to ascertain, hammer. Its sp. gr.r is 11.35. It melts at 

with the utmost precision and expedition, 612^. In a strong heat it boils, and emits 

both the presence, the quantity, and cor- fumes; during which time, if exposed to 

rect situi^tion of the eas. Instead of creep* the air, its oxidation proceeds with con* 

ing inch by inch with a candle, as is usual, siderable rapidity. Lead is brittle at Uie 

along the gfalleries of a mine suspected to time of congelation. In this state it may be 

contain fire-damp, in order to ascertain its broken*' to pieces with a hammer, and the 

Sresence, we walk firmly on with the safe- ciystaUization of its internal parts will ex- 

imps, and, with the utmost confidence, hibit an arrangement in parallel lines, 

prove the actual state of the mine. By ob- ^ Lead b not much altered by exposure to 

serving attenlivety the several appearances air or water, though the brightness of its 

upon the flame of the lamp, in an examina- surface, when cut or scraped, very soon 

tion of this kind, the cause of accidents goes off. It is probable that a thin stratum 

which happened to the most experienced of oxide is formed on the suiface, which de- 

and cautious miners, is completely devel- fends the rest of the metal from corrosion, 

oped ; and this has hitherto been in a great * There are certainly two, perhaps three 

measure matter of mere conjecture. oxides of lead : 

** It is not necessary that I should enlarge 1. The powder predpitated by potash 
upon the national advantages which must from the solution of the nitrateof lead, be- 
necessarily result from an invention, calcu- ing dried, forms the yellow protoxide, 
lated to prolong our supply of mineral coaly When somewhat vitrified, it constitutes 
because I think them obvious to eveiy re- litharge, and combined with carbonic acid, 
fleeting inind ; but I cannot conclude, with- white lead or ceruse. It has been obtained 
out expressing my highest sentiments of ad- by M. Houton-LabillarcUere, in dodecahe- 
miration for those talents, which have de- dral white crystals, about the size of a pin- 
▼eloped the properties, and controlled the bead, by slow deposition, from a solution of 
power, of one of the most dangerous ele- litharge in soda. Heat volatilizes it. It is 
ments, which human enterprize has hither- of very great importance to know accu- 
to had to encounter." — See Letter to Sir rately the composition of this oxide of lead, 
H. Davy, in Journal of Science, vol. i. p. especially in consequence of its great influ- 
302. by John Buddie, Esq. gNenerally and ence in the analyses of organic bodies. The 
justly esteemed the most scientific coal^ mean of Berzelius's last experiments, as de- 
miner in the kingdom.* tailed in the 5th vol. of the AfhandHngar i 

♦Lana Philosophica. The snowy flakes Fydk, and translated into the Ann. of Phil, 

of white oxide, which rise and float in the for Febniary 1820, g^ves us 7.7o for the 

air, from the combustion of zinc* quantity of oxygen, combined with 100 of 

Lampblack. The finest lampblack is pro- . lead in 107.73 of the protoxide ; whence the 
duced by collecting the smoke from a lamp prime equivalent of lead comes out 12.9366. 
with a long wick, which supplies more oil The very near approach of this to 13, wiH 
than can be perfectly .consumed, or by suf- justify us in adopting this round number ; 
fering the flame to play against a metalline and in estimating the equivalent of the pro- 
cover, which impedes the combustion, not toxide at 14. The pigment massicot is 
only by conducting off part of the heat, but merely this oxide. 

by obstructing the current of air. Lamp- 2. When massicot has been exposed for 
black,however, is prepared in a much cheap- about 48 hours to the flame of a reverbeia- 
er way, for the demands of trade. The tory furnace, it becomes red-lead, or miiu- 
dregs which remain after the eliquation of um. This substance has a sp. gr. of 8.94. 
pitch, or else small pieces of fir-wood, are At a red heat, it gives out oxygen, and pas- 
burned in furnaces of a peculiar construe- ses into vitrified protoxide. It consists of 
tion, the smoke of which is made to pass 100 lead -f- 11.08 oxygen; and it may be 
through a long horizontal flue, teraunating represented as a compound of 2 primes of 



lead + 3 oxyg^en; or of 1 prime piotozidel o^ftque, possess considerable lustre, khi 

+ 1 prime peroxide. have a sp^ gr. of 4. They dissolve in 7S 

3. If upon 100 parts of red-lead, we di- parts of boiling water. They consist of 

Ifest nitric acid of the sp. gr. 1.26,92.5 6.75 acid + 14 protoxide ; or nearly 1+2^ 

pstfts will be dissolved, but 7.5 of a dark- A tulmUrate may be formed in pearl co-' 




2^-lead dinused in water, we obtain a so- on 7.8 of metallit lead. If more of the me- 

lution, which yields by potash an abundant tal be used, a quadro-subnitrite results. By 

precipitate of the brown oxide of lead, saturating one'half of the oxide of the sub- 

From 100 of minium, 68 of the peroxide nitrite, with the equivalent proportion of 

may be obtained. It is tasteless, and with sulphuric acid, a neutral nitrite is formed.* 

muriatic acid evolves chlorine. When heat- Muriatic acid acts cUrectly on lead by 

ed, oxygen is disengaged, and protoxide heat, oxidizing it and dissolving part of its^ 

remains. The red-lead of commerce is oden oxide. 

reiy impure, containing yellow oxide, sul- The acetic acid dissolves lead tod its ox- 

phate of lead, submuriate of lead andsilica. ides; though probably the access of air may 

Chloride of lead is formed, either by plac- be necessary to the solution of the metal 

ingleadin chlorine, or by exposing the itself in this acid. Whiie lead, or cenue,\9 

muriate to a moderate heat. It is a semi- made by rolling leaden plates spirally up, 

transparent grayish-white mass, somewhat so as to leave the space of about an inch 

like horn, whence the old name of plumbum between each coil, and placing tiiem ver- 

comeum. It b fixed at a red heat in close ticallv in earthen pots, at the bottom of* 

vessels, but it evaporates at that tempera- which is some good vinegar. The pots are 

ture in the open ah*. By Dr. Davy's analy- to be covered, and exposed for a length of* 

as, it consists of chlorine 25.78 + lead time to a gentle heat in a sand-bath, or by 

74.22; or 4.5 + 13. bedding them in dung< The vapour of the 

The iodide is easily formed, by heating* vinegar, assisted by the tendency of the 

the two constituents^ It has a fine yellow lead to combine with the oxygen which is 

colour. It precipitates when we pour hy- present, corrodes the lead, and converts 

driodate of potash into a solution of nitrate the external portion into a white substance^ 

of lead. which comes off in flakes, when tbe lead is 

The salts of lead have the protoxide for uncoiled. The plates are thus treated re- 

their base, and are distinguisnable by the peatedly, unUl tney are corroded through, 

following genera] characters : — Ceruse is the only white used in oil paint- 

1. The salts which dissolve in water, injfs. Commonly it is adulterated with a 
usually give colourless solutions, which have mixture of chalk in the shops. It may be' 
an astringent sweetish taste. dissolved without difficulty in the acetid 

2. Placed on charcoal they all yield, by acid, and affords a crystallizable salt, called 
Hie blow-pipe, a button of lead. su^ar of lead from its sweet taste. This^ 

3. Ferropnissiate of potash occasions in like all the preparationil of lead, is a deadly 
their solutions a white precipitate. poison. The common sugar of lead is an 

4. Hydrosulphuretor potash, a black pre- acetate; and Goulard's extract, made by 
dpitate. boiling lithaive in vinegar, a subacetate. 

5. Sulphuretted hydrogen, a black pre- The power of this salt« as a coag^lator of 
eipitate. mucus, is superior to the other. If a bit of 

6. Gallic actd, and infusion of galls, a zinc be suspended by brass or iron wire, ot 
white precipitate. a thread, in a mixture of water and the ace- 

7. A plate of zinc, a white precipitate, tate of lead, the lead will be revived, and 
or metaUic lead. form an arbor Satunii^ 

Most of the acids attack lead. The suV * The acetate, or sugar of lead, is usually 

phoric does not act upon it, unless it be crystallized in needles, which have a sill^ 

concentrated and boifing.^ Sulphurous acid appearance. They are flat four-sided prisms^ 

pa escapes during this process,^ and the with dihedral summits. Its sp. gr. is 2.345. 

icid is decomposed. When the distillation It is soluble in three and a half times its 

is carried on to dryness, a saline White mass weight of cold water, and in somewhat less 

remains, a small portion of which is soluble of boiling water. Its constituents are 26.96 

is water, and is tne sulphate of lead; it af- acid -f- 58.71 base -|- 14.32 water ^-^^fT'^ 

fiBrds crystals. The residue of the white teUut^ 

mass is an insoluble sulphate of lead. "* It The subacetate crystallizes in pliit^s^ and 

consists of 5 acid + 14 protoxide.* is composed of 13.23 acid + 86.77 base ; or 

Nitric acid acts strongly on lead. 1 prime + 3. In the extensive and excel- 

♦The nitric solution, by evaporation, lent sugar of lead works of Mr. Mackintosh, 

yields tetrahedral crystals, which are white, and of Mr. Ramsay, at Glasgow, this salt it 
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occasionally formed in larg^ flat rhomboi- Oils dissolve the oxide of lead, and be*-* 

daf prisms, which Dr. Thomson supposes come thick and consistent; in which state 

to consist of five atoms oxide of lead, four they are used as the basis of plasters, ce- 

atoms acetic acid, and 19 atoms water ; ments for water-works, paints, &c. 

while he considers the ordinary acetate as a Sulphur readily dissolves lead in the dry 

compound of one atom acid, one atom way, and produces a brittle compound, ofa 

oxide, and three atoms water. The sulphu- deep g^y colour and brilliant appearance, 

ret, sulphate, carbonate, phosphate, arse- which is much less fusible than lead itself; 

niate, and chromate of lead, are found na- a property which is common to all the com- 

tlve, and will be described among its Orss. binations of sulphur with the more fusible 

When lead is alloyed with an equal metals, 

weight of tin, or perhaps even less, it ceas- 'I'he phosphoric acid, exposed to heat 

es to be acted on oy vinegar. Acetate and together witu charcoal and lead, becomes 

subacetate of lead in solution, have been convertedinto phosphorus, which combines 

used as external applications to inflamed with the metsil.. This combination does 

surfaces, and scrofulous sores, and as eye- not gfreatly differ fi'om ordinary lead ; it is 

washes. In some extreme cases of hxmor- malleable, and' easily cut with a knife ; but 

rhagy from the lungs and boweb, and uterus, it loses ita brilliancy more speedily than 

the former salt has been prescribed, but pure lead!; and^when fused upon charcoal 

rarely and in minute doses, as a corrugant with the Blow-pipe,.the phosphorus bums, 

or astringent. The colic of the painters, and leaves the lead behind^ 

and that formerly prevalent in certain coun- Litharge fused with common salt decotn- 

ties of England, from the lead used in the poses it ; the lead unites with the muriatic 

cyder presses, show the very deleterious acid, and forms a yellow compound, used as 

operation of the oxide, or salts of this metal, a pigment. The same decomposition takes 

when habitually introduced into the sys- place in the humid wa>, if common salt be 

tem in the minutest quantities at a time, macerated with litharge ;: and the solution 

Contraction of the thumbs, paralysis of the will contain caustic alkali, 

hand, or even of the extremities, have not Lead unites with most of the metals, 

unfrequently supervened. A course of sul- Gold and silver aFe dissolved^ by it in a 

phuretted hydrogen waters, laxatives, of slight red' heat. Both these metals are said 

which sulphur, castor-oil, sulphate of mag^ to be rendered brittle by a small admixture 

nesia, or calomel, should be preferred, a of lead, though lead' itself is rendered more 

mercurial course, the hot searbath, and elec- ductile by a small' quantity of them. Pla- 

tricity, are the appropriate remedies. tina forms a brittle coroj>ouiid with lead ; 

Dealers in wines have occasionally sweet- mercury amalgamates with it ; but the lead 

ened them when acescent, with litharge or is separated from the mercury by agitational 

its salts. This deleterious adulteration may in the form of an impalpable black powder, 

be detected by sulphuretted hydrogen oxygen being at the same time absorbed. 

water,> which will throw dbwn the lead in Coppe|* and lead do not unite but with a 

the state of a dark brown sulphuret. Or strong heat. If lead be heated so as to boil' 

subcarbonate of ammonia, which is a more and smoke, it soon dissolves pieces of cop> 

deUcate test, may be employed to precipi- per thrown into it ; the mixture, when 

tate the lead in the state of a^ white carbo- cold, is brittle. The union of these two. 

nate; which, on being washed and digest- metals is remarkably slight ; for, upon ex- 

ed with sulphuretted hydrogen water, will posing the mass to a heat no greater than 

instantly become black. If the whits pre- that in which lead meltsi the lead almost 

cipitate be gently heated, it will become entirely runs off by itself. I'his process is 

yellow, and, on charcoal before the blow- called eliquation. The coasser sorts of lead^ 

pipe, it will yield a globule of lead. Chro- which owe their brittleness and granulated 

mate of potash, will throw down from satur- texture ta an- admixture of copper, throw 

nine solutions, a beautiful orange-yellow it up to the surface on being melted by a 

powder. Btirgundy wine, and m such as small heat.. Iron does not unite with lead^ 

contain tartar, will not hold lead in solution, as long as both substances retain their me- 

in consequence of the insolubility of the tallic form. Tin unites very easily with this 

tartrate. metal, and forms a compound, which is 

I'he proper counter-poison for a dange- much more fusible than lead by itself, and 

rous dose of sugar of lead, is solution of is, for this reason, iised as a solder for lead. 

Epsom or Glauber salt, liberally swallowed; Two parts of lead and one oftin, forman 

either of which medicines instantly con- alloy more fusible than either metkl alone : 

verts the poisonous acetate of lead into the this is the solder of the plumbers. Bismuth 

inert and innoxious sulphate. The sulphu- combines readily with lead, and affords a 

ret of potash, so much extolled by Navier, metal* of a fine close grain, but very brittle, 

instead of being an antidote, acts itself as a A mixture of eight parts bismuth, five lead,' 

poison on the stomach.* and three tin, will melt in a heat which ia» 
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»6t sufficient to cause water to boil. Anti- by rubbiqg the flat face of a stone called tht 

mony forms a brittle alloy with lead. muUer, upon a table or slab called the stone. 

'Nickel, cobalt, manganese, and zinc, do not Some fluid is always adued in this process. 

unite with lead by fusion. The advantagpe of levigation with a stone 

All the oxides of lead are easily revived and muller, beyond that of triturating in a 

with heat and carbon. mortar, is, that the materials can more easi- 

Lbatbsb. The skins of animals prepared ly be scraped together, and subjected to 

liy maceration in lime water, and afterward the action of the muller, than in the other 

with astringent substances. See Tahitiksw case to that of the pestle ; and, from the 

* Leavbs or Pljlitts. See CHLORoraTLB.* flatness a£ the two surfaces, they cannot 
Less (Soap). See Potash ; also Soap. elude the pressure. 

Lsxoirs. See Ann (Citbic). * Lievbitk or YE»rrE. Colour black. 

* LsMiriAir 'Eahtb, or Sphraoids. Co- Massive ; in distinct concretions ; andcr^'s- 
lour yellowish-gray, and frequently mar- tallized in oblique or almost rectangular 
bled with rusty spots. Dull. Fracture fine four-sided prisms, varying from acicuiar to 
earthy. Heagre to the feeL Adheres slight- the thickness of an inch. Lateral planes 
Jy to the tongue. When plunged in water, longitudinally streaked. Lustre glistening, 
it falls to pieces with disengagement of air- senu-metalHc Fracture uneven. Opaque. 
hubbies. Its constituents are, 66 silica, 14.5 Scratches glass, and gives a few sparks with 
Rlumina, 0.25 magnesia, 0.25 lime, 3,5 soda» Bteel, but is scratched by adularia. Streak 
6 oxide of iron, 8.5 water.— JKo^fA. It unchanged. Easily frangible. Sp.gr. 3.9. 
bas hitherto been found only in the Island Magnetic on being heated ; its colour at the 
of Stalimene, (ancient Lemnos)- Itisrec- same time changing to reddish -brown. It 
koned a medicine in Turkey ; and is dug up melts into an opaque black bead, having a 
onty once a year, with religious solemnities, metallic aspect, and magnetic. Its constitu- 
cut into spindle-shaped pieces, and stamp, fnts are 30 silica. 12.5 lime, 57.5 oxide of 
ed whh a seal. It was esteemed an anti- uron and oxide of manganese, the last of 
;dote to poisou and the plague in Homer's which fonning only 2 or 3 parts. It occurs 
time ; a virtue to which it has not the slight- in primitive limestone in the island of Elba.* 
<Bst claim.* Ltoht, The agent of vision. 

* LspiDOLm. Colour peach-blossom red* . Soxne philosophers regard light as con» 
sometimes ^ray. Massive, and in smaH con- ^sting of particles of inconceivable minute- 
cretiona. Lustre glistening, pearly. Cleavage i^ess, emitted in succession by luminous bo- 
single. Fracture, coarse splintery. Feebly dies, which move in straight lines, at the 
translucent. Soft Rather sectile. Rather rate of !?00,000 miles per second. 

easily frangible. Sp. gt, 2.6 to 2.8. It in* Others conceive that it consists in certain 

tumesces before the blow-pipe, and meltf undulations communicated by luminous bo- 

easily into a milk-white traa«h|cent globule, iMes, to an etherial fluid which fills all space . 

Its constituents are 54 silii^a, SOalumina, 18 This fluid is composed of the most subtile 

potash, 4 fluate of )ime, 3 manganese, and 1 matter, is highlv elastic, and the undulations 

iron.— Vauguetin. It occurs in limestone at «re propagated through it with great velo- 

DaImally,andonthenorthttdeofLochfine; city, in spherical superficies proceeding 

on the east side of Loch-leven, nearly op- from a centre. This view derives great 

posite the Inn at Balaehulish. It is found plausibility from its happy application by 

m many places on the ctmtinent. On ac- Huyg^ns, to explain a ve^ difficult class of 

count of its beautiful colour, it has been cut optical phenomena, the double refraction 

into snuff-boxes, but it is rather soft and of calcareous spar and other bodies^ 

greasy to the aspect.— -/anwon.* The common refraction i^ explained by 

* Lkitcitk. Dodecahedral zeolite of Huygens on the suppontion, that the undu- 
Jameson. Colom? white, whenpe its name, lations iq the lumisQus fluid are propagated 
Generally in roundish imbedded graigs, or m the form of aphericat waves. The doiibls 
^stsllized in acute double eight-sided py- refi-action is explained on the supposition, 
ramids. Internal lustre shining. Cleavage that the undulations of light, in passing 
imperfect. Fracture imperfect conchoidaL through the calcareous spar, assume a aphC't 
Translucent. Refracts single. Harder than roiV/a/ form; and this hypothesis, though it 
apatite, but softer than feldspar. Brittle. Sp, does not apply with the same simplicity as 
ft, 2. 5. With borax it fuses into a brown^ the former, yet admits of such precision, that 
nh transparent glass. Its constituents are a proportion of the axes of the spheroids 
56 silica, 20 alumina, 20 potash, 2 lime, and may be assigned, which will account for the 
2 loss. — VcmqveUiu It is almost peculiar to precise quantity of the extraordinary refrae- 
Italy, occurring in trap-rocks and lavas, at tion, and for all the phenomena dependent 
41bano, Frascati, and near Naples.* on it, which Huygens had studied with great 

* LIB4VTUS, smoking liquor of: deuto- . care, and had reduced to the smallest uum- 
<^loride of tin.* her of general facts. 

I^xvioATiov. The mechanicalprocess of *'That these spheroidal undulations ac- 

^nding the ports of bodies to a iuic paste^ tuaUy exist/' says thie celebrated Playfair« 



^' ha would after all be a bold theorist who tqually consistont with this theoiy ; that 
should affirm; but that the supposition of many others which have been long known, 
their existence is an accurate expression of but never understood, become by these 

the phenomena of double refraction, cannot means perfectly intellinble ; and that seve* 

be doubted. When one enunciates the h^- ral new facts are found to be thu^ only, re- 

pothesis of the spheroidal undulations, he in ducible to a perfect analogy with other 

net expresses in a single sentence all the facts, and to tlte simple prmciples of the 

phenomena of double refraction. The hy* undidatory system."— »Ara^ Phi. vol. ii. p« 

pothesis is therefore the means of represent- 63 1 . 

mg these phenomena, and tiie laws which I think, however, that the new discoveries 
they obey, to the imagination or the under- on polarized light may be more easily re- 
standing; aifd there IS perhaps no theory ferredtothe corpuscular than undulatoiy 
in optics, and but very few in natural phir hypothesis. 

losophy, of which more can be said. The- The physical affections of fight are foreign 

oiy therefore, in this instance, is merely to to this work. Its chemical relations are 

be regarded as the expression of a general alone to be considered. These may be 

law, and in that light I think it b cpnsideiw conveniently referred to four heads : — 

ed by La Place/' 1» Ot the mean refractive and dispersive 

Dr. Young has selected from Sir Isaac powers of different bodies. 
Newton's various writings, many passages ^ 2. Of the action of the diiTerent prisma* 
favounible to the admission of the undida- tic colours on chemical matter, 
tory theofy of light, or of a luminiferous 3. Of the polarization of light, 
ether pervading toe universe, rare and elas- 4. Of the absorption and disengag^ement 
tic in a high degree. «* Is not the hpat (of of light, or phosphorescence, 
the warm room) conveyed through the va- 1. Newton first discovered that certaia 
puum by the vibrations of a much subtiler bodies exercise on light a peculiar attractive 
medium than air ? And is not this medium force. When a ray passes obliquely from 
the same with that me^um by which light air into any transparent liquid or solid sar- 
is redect^4 ^nd refracted, and by whose face, it undergoes at entrance an angular 
vibrations fight coipmunicates heat to bo^ flexure, which is called refreu^tUm, The 
dies, and is put into fits of easy reflection variation of this departure from the rectiU- 
and easy transmission ? And do not the vi- neal path for any particular substance, de- 
brations of this medium in hot bodies cont pends on the obliquity of the ray to the re- 
tribute to the intenseness and duration of fracting surface; so that the sine of the angle 
their heat ? And do not hot bodies commu- of refraction, is to that of the angle of inci- 
nicate their heat to contiguous cold ones, dence, in a constant ratio. Now Newton 
by the vibrations of this medium, propaga? found that unctuous or inflammable bodies 
ted from them iqto the cold ones ? And is occasioned a greater deviation in the lumi- 
not this medium exceedingly more rare and nous rays than their attractive mass or den- 
subtile than the air, and exceedingly more sity gave reason to expect. Hence he con- 
elastic and active ? And doth it not readily jectured, that both diamond and water con- 
pervade all bodies? And is it not by its elas- tained combustible matter,- a sagacious 
tic force expanded through all the hea- anticipation of fiitiure chemical discoveiy. 
Tens ?*'-^** It any one would ask how a me- ^^- Wollaston invented a very ingenious 
dium can be so rare, let him tell me how an apparatus, in which, by means of a rectan- 
electric body can b v friction emit an exhaJa- fiT^l^^ prism of flint glass, the index of re- 
tion so rare and subtile, and yet so potent } iraction of each substance is read oiT at 
And how the effluvia of a magnet can pass once by a vernier, the three sides of a move- 
through a plate of glass without resistance, ftble triangle performing the operations of 
and yet turn a magnetic needle beyond the reduction, in a very compendious manner.— 
glass ?"~Oj>ft*c«, Qtt. 18. 22. «• Were I to Phil Tram. 1802, pr Mcholaon'g Journal, 
assume an hypothesis, it should be this, ^ 8vo. vol. iv. p. 89. 

propounded more generally, so as not to But transparent media occasion not mere- 

determine what fight is, farther than that it ly a certain ^exure of the white sunbeam, 

is something or other papable of exciting called the mean refraction^ they likewise de- 

yibrations in the ether ; for thus it will bcr compose it into its constituent colours, 

come so general, and comprehensive of This effect is called diapersion* Now the 

other hypothesis, as to leave little room for mean refractive and dispersive powers of 

new ones to be invented." — Birch, iii. 249. bodies are not proportional to each other. 

Dr. Young shows, that many phenomena In some refracting media, the mean angle 

inexplicable on the notion of radiating cor- of refraction is larger, whilst the angle of 

puscles, are easily reconciled to the theoiy dispersion is smaUer ; and in other refract- 

of undulation. ^ On the whole," says this ing media, the mean angle of refrac^tion is 

profound philosopher, "it appears that the smaller, whilst the angle of (fispersion is 

few optical phenomena, which admit of ex- larger. In short, the knowledge of the 

planation by the corpuscul^ sys^em^ are mean refractive power of a given substancej 
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win not enable us to deteranae its dupce- 
•ive power, and vice versa. 

From the re&actiye power of bodies we 
may in many cases infer their chemical con- 
stitutioD. For discovering the purity of 
essentfal oil8» an examination with Dr. Wol» 
laston'a instrument may be of considerable 
utility, on account of the smallness of the 
quantity requisite for trial. "In oil of 
eloves, for instance, I have met with a wide 
difference. The refractive power of genu- 
ine oil of cloves is as high as 1.535; but I 
have also purchased oil by this name which 
did not exceed 1.498, and which had pro- 
bably been adulterated by some less refrac- 
tive oil.'' This fine idea, suggested by Dr. 
WoUaston, has been happily prosecuted by 
M^Biot, with regard to gaseous compounds. 
I shall first give general tables of the re- 
fractiTe and dispersive powers of differ* 
ent bodies, and then make some remarks 
on their chemical applications:-— 

Index q/ RefrctcHmu 
A vacuum, 1.00000 

Atmospheric air, (mean,) 1.00033 

Ice, Wol 1.31000 

Ice, Brewster, 1.30700 

Water, > 1.336 

Vitreous humour, 3 Cryolite. B. 1.344 
Ether, W, 1.358 

Albumen, W. 1.360 

Alcohol, W. 1.370 

Saturated solut. of salt, CavaUo, 1.375 
Solution of sal ammoniac, 1.382 

Nitric acid, sp. gr. 1.48, W. 1.410 

Fluorspar, W. 1.433 

Sulphuric spar, W. 1.435 

Spennaceti, melted, W. 1.446 

Crystalline lens of an ox, W. 1.447 
Alum, W. 1.457 

TaUow melted, W. 1.460 

Borax, C. 1.467 

OU of lavender, W. 1.467 

C. (1^9) 
Oil of peppermint, W. 1.468 

OU of olives, W. 1.469 

Oil of almonds, W. 1.470 

Oil of turpentine, rectified, Vf, 1.470 

Do. conunoH, W. 1.476 

Essence of lemon, W. 1.476 

Butter, cold, W. 1.480 

Linseed oil, W. 1.485 

Camphor, W. 1.487 

Iceland spar, weakest refr. W. 1.488 

Do. strongest do. W. (1.657) 

Tanow,cold, W. 1.49 

Sulphate of potash, W. 1.495 

Oil of nutmeg, W. 1.497 

Ftench plate-glass, W. 1.500 

English plate-glass W. 1.504 

Ofl of amber, W. 1.505 

Balsam of capivi, W. 1.507 

Gum-arabic, \V. 1.514 

Dutch plate-glass, W. 1.517 

Caoutchouc, W. 1.524 

Nitre;, ^. 1524 



Selenite, 

Crown glass, common, 
Canada balsam, 
.Centre of the crystalline of 

fish, and dry crystalline 

of an ox. 
Pitch, 

RadchiFe crown-glass, 
Anim6, 
Copal, 

Oil of cloves. 
White wax ttold, ^ 
Ekmi, I 

Mastic, I 

Arseniateofpotash, ^ 
Sugar after fusion, 
Spermaceti cold. 
Red sealing-wax. 
Oil ofsassafiras. 
Bees-wax, 
Boxwood, 
Colophony, 
Old plate^laas. 
Rock crysUl, (double) 
Amber, 

Opium, 
Mica, 

Phosphcmis, 
Horn, 



Autex 1^ jReJrtt^tieiHt 
W. 1.525 
W. 1.525 
W. 1.528 



W. 1.530 



W. 
W. 
W. 
W. 
W. 



W. 



1.533 
1.535 
1.535 
1.535 



1.536 
1.542 



W. 

W. 

W. 

W. 1.543 

W. 1.545 
1.547 
1.547 
(1.556) 



Flint-glass, 

Benzoin, W. 

Guaiacum, W. 

Balsam of Tolu, W. 

Sulphate of baxyt. (double R.) W. 
Iceland spar, (strongest), W. 
Oum dragon, W. 

Carburet of sulphur, Br« 

White sapphire, W. 

Muriate of antimony, variable, W. 
Arsenic, (a g^ood test), W. 



W. 

W. 

C. 

w. 
w. 
w. 
w. 

w P-*^ 



1.579 



^L586 

1.595 
1.600 
1.646 
1.65r 

1.680 
1.768 



Spinelle ruby. 

Jargon, 

Glass of antimony. 

Native sulphur. 

Do. 
Plumbago, 
Phosphorus, 



W. 

w. 
w. 
w. 

Brewster, 2.115 

W. 
Brewster, 2.224 



1.811 
1.812 
1.950 
1.980 
2.040 



Diamond, Newton, by Dr. W. 2.440 
Do. Rochon, 2.755 

Realgar, Brewster, 2.510 

Chromate of lead, (least refr.),do^ 2.479 
Do. (greatest refir.) do. 2.926 
TABLE U.-^Refracting Pewere of Gaae9 
for the temperature of 32^ F. and preeetm 
30, by MM* Biot and JiragQ. 
Atmospheric air, 



Oxygen, 

Azote, 

Hydrogen, 

Ammonia, 

Carbonic acid« 

Subcarburetted hydrogen^ 

Muriatic acid gas. 



1.00000 
0.86161 
1.0340S 
6.61436 
2.16851 
1.00476 
2,09270 
1.19625 
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TABLE TH.'^JKipefwoe Ftmen, leiiting the reftactiyepowerof 6iebodyi«iiA 

making a small correction for the caroonie 
Cryolite, Brewiter, 0.022 acid present, we shall haye for the sum oF 
Fhiorspar, do. 0.022 the products 1.0000. 
M^ater, do. 0.035 Ammonia, however, famishes a more in- 
Diamond, do. 0.038 teresting example oftheapphcation of these 
Flint glass, (highest), do. 0.052 principles. 
Carburet of sulphur, do. 0.115 The tefracttre power 
Phosphoruiy do. 0.128 of hydrogen is, 6.61436 
Sidphur, do. 0.1>0 ofazote« 1.0J4(l8 
Oil df cassia, do. 0.139 of ammonia, 2.16851 
Realgar. do. 0.255 Let x be the weight of the constituent^ 
Chiomate of lead, (least refr.) do. 0.262 whose refractive power is, a 
Do. (greatest refi;.) do. 0.400 y — 100 •— or -- that whose power is ^ 

and call the refractive 

Carburet of sulphur exceeds all flmd bo- power of the compound, X 

dies in 'refractive power, surpassing even e — b 

flint-g^ass, topaz, and tourmaline ; and in Then c « ■- . In the present cas^ 

dbpersive power it exceeds every fluid sub- a — 6 

stance, except oil <^ cassia, holding an inter- ' 2. 1 6851 — 1.03408 

mediate place between phoaphoms aodbal- x «■ ■ «= 0.203 and 

•am of Tolu. 6.61436 — 1.03408 

Dr. Brewster has further shown, that all 100 — Xwm 0.797 ». the azote in 100 parts 

doubly refracting ciystala have two disper- of ammonia ; which may be regarded as 

■iye powers. an approximation. The true proportions 

irrom Table IL it appears, that the refrac- given by the equivalent ratios are,0.d23 azote 

tlve power of hydrogen gas greatly surpas- + 0.177 hydrogen. Ifthe refractive power 

ses not only that of the other gases, but of of ammonia were 2.0218, then the chemical 
«U known bodies. This principle exists in , and optical analysis would coincide, 

great abundance, in resins, oils^ and gums. If we calculate on the above data, what 

where it is united to carbon and oxygen ; ought to be the refractive power of water, 

and we must probably ascribe to it, the emi^ as a compound of 8 parts of oxygen 4* 

nent refractive power of these combustibles, 1 hydrogen, we shall obtain the number 

80 iustly observed by Newton. This effect 1.50065, which being multiplied by 0.45302, 

of hydrogen is finely displayed in ammonia, the absolute refractive power of air. when 

whose refractive power is more than double we take the density of water for unity, we 

that of air; and much superior to that of shall have a product «* 0.67984. Now, 

water. According to Newton's estimate, which U. 

But since every substance ought to intro" Biot has found to be exact, the refractive 

duce into its combinations, its peculiar eha- power of water is 0.7845. Hence, we see^ 

racter, and preserve in them to a certain de- that the compound has acquired an increase 

gree, the force with which it acts on light, ed refractive force by condensation, abovp 

let us endeavour to calculate in this point of tiie mean of its constituents, in the ratio of 

view, the refractive influence of the consti- lOO to 86|* 

tuents of ax^ompound. Prom our know- Rays of light, in traversing the greater 
ledge of the extreme tenuity of light, it is number of ciystallized bodies, are common- 
probable, that the influence of a moderate ly split into two pencils; one of which, called 
chemical condensation, ought to affect its the ordinary ray, follows the common laws 
operations very slightly ; for whetiber it be of refractibn, agreeably to the preceding 
an ether ora corpuscular emanation, the ex- tables, whilst the other, called the extraor- 
cessive minuteness of its particles, compared dinary ray, obeys very different laws. This 
to the distances between the molecules of phenomenon is produced in all transparent 
bodies, ought to render the chang^e of dis- ci^stals, whose primitive form is neither a 
tance among the latter, unimportant. Con- ciibe nor^ regular octohedron. The division 
sequently, the refracting powers of bodies of the beam is greater or less, according to 
ought to differ very littie from those of their the nature of the crystal, and the direction 
elements, unless a very great degree of con- in which it is cut But of all known sub» 
densation has taken place. stances, that which produces this phenome* 
Hence, if we multiply the proportions of non in the most energetic manner, is the 
azote andoxygen respectively, by their re- rhomboidal carbonate of lime commonly 
iractive powers, we shall obtain products, called iceland spar. 

whose sums will coincide with the refractive 2. Of the action of the different coloured 

power of the atmosphere. Thus, 100 parts rays. Ifthe white sunbeam, admitted 

by weight ofthe atmosphere, consist of azote through a small hole of a window-sbutter 

77.77 + oxygen 22.22. If we multiply into a darkened room, be made to pa;» 

each of these numbers by the number repre- through a triangular prism of glass, it ^ 
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ie diTidedinto a number of iplendid coloan fioii'from a mirror ; and be found that iti lA 

'^hich may be thrown upon a sheet of paper^ the positions in which lis^ht ceased to be re«' 

j^ewton ascertained, that if this coloured fleeted, heat also ceasea to appear. Th» 

image, or spectrum as it is called, be divided thermometer in the focus of the apparatus 

into 360 parts, the red will occupy 45, the was no longer affected. Thus, we see, that 

orange 27, the yellow 48, the green 60, the the obscure heat-making principle, acoom- 

blue 60, the indigo 40, and the violet 80. panies the luminous particles, and obeys the 

The red rays being least bent by the prism, same laws of action, 

fiom the direction of the white beam, are If the white iuna oorneOf the muriate of 

aaid to be least refracted or the least refran- silver moistened^ be exposed to the dif- 

S'ble ; while the violet rays being always at ferent raysin the prismatic spectrum, it will 
e other extremity of the spectrum, are call* be foundC that no effect is produced upon it» 
ed the most infrangible. According to- Dr in the least refrangible rays, which occasion 
Wollaston, when the beam of li^ht is only heat without light j that only a slight disco- 
l-20th of an inch broad, and received by the- loration will be occasioned by the red rays ;. 
tfye at the distance of 10 feet, throughaclear that the blackening power will be greater 
prism of flint-glass, only four colours ap- in the violet than in any other ray ; and that 
pear; red, yellowish-f^en^ blue, and violet, beyond the violet, in a space perfectly ob» 
If the differently coloured rays of light scure to our eyes, the darkening effect wili' 
thus separated by the prism, be concentred be manifest on the muriate, 
on one spot by a lens, they will reproduce This fine observation, due to M. Bitter and- 
colourless light Newton ascribes the diffe- Dr^ IVoUaston,. proves, that there are ray» 
lent colours of bodies, to their power of ab- more refrangible than the rays producing 
•orbing all the primitive colours, except the light and heat.. As it appears, from the ob«* 
peculiar one which they reflect, and of servations of M. Berthollet, that muriatic- 
which colour they therefore appear to ouc acid gas is-formed when horn-silver is black- 
eye, ened by light, the above rays may be call- 
According to Sir William Herschel, the ed hprdrogenating. Sir H. Davy found, that 
different coloured rays possess very different a mixture of chlorine and hydrogen acted 
powers of illumination. The lightest green, more rapidly upon each other, combining' 
tit deepest yellow, which are near the cen- without explosion, when exposed to the red 
tre, throw more light on a printed page than rays, than when placed in the violet rays ; 
any of the rays towards either side of the but that solution of chlorine in water be-, 
ipectrum. Sir H. Davy remarks, that as came solution of muriatic acid most rapidl^». 
taere are more green rays in a given part of when placed in the most refrangible raysin 
the sprectrum than blue rays, the difference the spectrum. He also observed, that the' 
ef illuminating power may depend on this puce-coloured oxide of leacU when moisten- 
ctrcumstance. The rays separated by one ed, gradually gained a tint <^ red in the least 
prism, are not capable of being further di- refrangible rays, and at last became black. 
Tided by being passed through another ; and but was not affected in the most refrangible 
in their relations to double refraction and rays. The same change was produced by 
reflection^ thev appear to agree with direct exposing it to a current of hydrogen gas^ 
fight. An object illuminated by any of the The oxide of mercury from calomeland wa- 
rays in the spectruBr is^een double mrough ter of potash, when exposed to the spectmm» 
Iceland crystal, in the same manner aa it it was not changed in the most refran|^ible 
had been visible by white light. ravs, but became red in the leastrefrangible,* 
Under Cai4>big, we have stated the pew- which roust have been owing to the absorp- 
er of heating which the different colouved tion of oxygen. The violet rays produced 
ays of the spectrum apparently possess, upon moistened Bed oxide of merouiy, the 
Sir H. Englefield, and M. Beraid, confirmed same effect as hydrogen gaa. 
the results of Sir W. Herschel, with regard Dr. Wollaston found, that |^aiae, exposed 
to the progressive increase of calorific influ- to the violet rays, passed rapidly firomrV ellovr 
ence from the violet to the redextremit^r of to green ; and MM. Ckiy-Lussac and The- 
ti^e spectrum ; and they also found with him, nara applied to the same influence a gaseous 
that a calorific influence extended beyond mixture of hydrogen and chlorine, when ex- 
the limit of the red light, into the unillumi- plosion immediately took place. By placing 
Dated space. M. Benurd, however, obser- small bits of card, coated with moist hom- 
ved, that the maximum of effect wassn the silver, or little phials of those mixed gases, 
figl]^ and not beyond it. This ingenious in the different parts of the spectrum, M. 
philoeopher made a pencil of the sunbeam Berard verified the former observations of 
pass acro6s>a prism of Iceland spar. The di- Uie chemical power acc^uiring a maximum 
vision of the rays formed two tpectra, which in the violet ray, and existing even beyond 
presented the same properties with the sin- it; but he also found, that by leaving the 
gle spectrum.^ Both possessed the calorific tests a sufficient time in the indigo and blue 
virtue in the same manner and (kgree. M. rays, a perceptible effect wasproduced upon 
Berard pokrized a beam of light ^ refiec- them. Ho conoentii^ted by a lens aU that 



f ordon of the fpectmmivhich extends fttmi This new branch of optical sdence^ 
the gfreen to the extreme boundary of the sprang from the ingenuity of Malus. It has 
violet ; and by another lens he collected the been since cultivated chiefly by M. Biot in 
ether half of the spectrum, comprehending France, and by Dr. Brewster in this king- 
the red. liie latter formed the focus of a dom. I am nappy to observe, that Mr, 
white light, so brilliant, that the eye could Herschel has lately entered the Ibts under 
not endure it ; yet in two hours it produced veiy favourable auspices. 
no sensible change on muriate of silver. On If a solar ray fall on the anterior surface 
tiie eontrsry, the focus of the other half of of an unsilvered mirror plate, making an 
the spectnim, whose light and heat were far angle with it of 35^ 2y, the ray will be re- 
less intense, blackened the muriate in ten fleeted in a right line, so that the angle of 
minutes. The investigations of Debroche reflection will be equid to the fingle w inci** 
enable us, in some measure, to reduce these dence. In any point of its reflected path* 
dissimilar effects of light to a common prin- receive it on another plane of similar glass, 
ciple. See Calobic. it will suffer in general a second partial re- 
in Mr Brando's late Bakerian lecture on flection. But this reflection wiU vanish, or 
the composition and analysis of coal and oil become null, if the second plate of glass 

Sases,tlus ingenious chemist shows, that the form an angle of 35** 25^ with the first re- 
ght produced by these, or by oleflant gas, fleeted ray, and at the same time be turned, 
even when concentrated so as to produce a so that the second reflection^ is made in a 
sensible degree <^ heat, occasioned no plane perpendicular to that in which the 
ehange on the colour of muriate of silver, nor first reflection takes place. For the sake of 
on a mixture c^ chlorine and hydrogen; while illustration, suppose that ^the plane of inci- 
te light emitted by electrized charcoal, dence of the ray on the first glass, coincides 
speedily affects the muriate, causes these with the plane of the meridian, and that the 
gases to unite rapidly, and sometimes with reflected ray is vertical. Then, if we make 
explosion. The concentrated light of the the second inclined plate revolve, it will 
moon, like that of the gases, produced no turn around the reflected ray, forming- al- 
change. He concludes with stating, that ways with it the same angle ; and the plane 
he found the photometer of Mr. Leslie in- in which the second reflection takes place, 
effectual. He employed one filled with the will necessarily be ^tirected towards the dif- 
vapour of ether (renewable from a column ferent points of the horizon, in Afferent 
of that fluid), which he found to be more azimuths. This being arranged, the follow- 
delicate. ing phenomena wiU be observed. 

The general facts, says Sir H. Davy, of When the second plane of reflection is 

the refraction and effects of the solar beam, directed in the meridian, and consequently 

offer an analogy to the agenciesof electrici- coincides with the first, the intensity of the 

ty. In the voltaic circuit, the maximum of light reflected by the second glass is at its 

beat seems to be at the positive pole, where maximum . 

the power of combining with oxygen is In proportion as the second plane, in its 

riven to bodies, and the agency of render- revolution, deviates from its parallelism with 

mg bodies infiammable is exerted at the op- the first, the intensity of the reflected light 

posite surface; and similar chemical effects will diminish. 

are produced by ne^tive electricity, and Finally, when the second plane of reflec- 
by the most refrangible rays of the solar tion is placed in the prime vertical, that is- 
beam. In general, in nature, the effects east and west, and consequently perpendic- 
of the solar rays are very compounded, ular to the first, the intensity of the reflec- 
Healthy vegetation depends upon the pre- tion of light is absolutely null on the two 
sence of the solar beams, or of light ; and surfaces of the second glass, and the ray is 
whilst the heat gives fluidity and mobility entirely transmitted, 
to the vegetable juices, chemical eflects Preserving the second plate at the same 
likewise are occasioned, oxygen is separa- inclination to the horizon, if we continue 
ted from them, and inflammable compounds to make it revolve beyond the quadrant 
formed. Plants deprived of light become now described, the phenomena wiU be re- 
white, and contain an excess of saccharine produced in the inverse order; that is, the 
and aqueous particles; and flowers owe mtensity of the lig^t will increase, precise- 
the variety of their hues to the influence of ly as it diminished, and it will become equal, 
the solar beams. Even animals require the at equal distances from the east and west, 
presence of the rays of the sun, and their Hence, when the second plane of reflection 
colours seem materially to depend upon the returns once more to the meridian, a second 
chemical influence of these rays; a com- maximum of intensity equal to the first rc- 
parison between tlie polar and tropical ani- curs. 

mals, and between the parts of their bodies From these experiments it appears, that 
exposed, and thqse not exposed to light, the ray reflected by the first glass, is not re- 
Shows the correctness of this opinion. fleeted by the second, under this incidence, 
III. Polarization of lAffkt. when it is presented to it by its east and wesr 
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«de8 ; but that it is reflected, at least in part, depend on the nature of the forces which tht 

when it is presented to the glass by any two particles of the crystal exercise on them* 

others of its opposite sides. Now if we re- Sometimesthe effect of these forces is limit* 

^ard the ray as an infinitely rapid succession ed to the above pQlarizatim, or to the ar^ 

of a series of luminous particles, the faces of ranging all the particles of one ray, parallel 

the ray are merely the successive faces of to each other, so that their homologous facet 

these particles. We must hence conclude, are turned towards the same parts of space. 

that these paitii^es possess faces endowed When this disposition occurs, the luminous 

with different physical properties, and that molecules preserve it, in the whole extent 

in the present circumstance, the first reflec- of the crystal, and experience no more move- 

tion has turned towards the same sides of ment around their centre of gravity. But 

space, similar faces, or faces equally endowed there exists other cases, in which the mole- 

at least with the property under considera- cules that traverse the ciystid are not fixed 

tioQ. It is this arrangement of its molecules in any constant position. During the time 

which Bfalus named the j^/artzaft'on of light, of their passage, they oscillate- round their 

assimilating the effect of the first glass to centre of g^vity, with velocities and accord- 

that of a magnetic bar, which would turn a ing to periods, which may be calculated. 

series of magnetic needles, all in the same Lastly, they sometimes revolve round their 

direction. own axes, with an uninterrupted movement 

Hitherto we have supposed that the ray, of rotation. The former is called Jlxed po- 

whether incident or reflected, formed with larization^ the latter movetible. 

the two mirror plates, an angle of 35*^ 25' ; In the Phil. Trans, for 1813, we have the 

for it is only under this angle that the phe- first of a series of very interesting papers on 

noroenonis complete. Without changing polarized lightby Dr. Brewster. This relates 

the inclination of the ray to ^le first plate, chiefly to some curious properties of agate. 

if we vary never so little the inclination of The plate of agate which he employed, was 

the second, the intensity of tlie reflected L'ght bounded by parallel faces, was about the fif- 

18 no longer null in any azimuth, but it be- teenth of an inch thick, and was cut into a 

comes the feeblest possible in the prime ver- plane, perpendicuhur to the laminx, of which 

tical, in which it was formerly null it was composed. When the image of a 

SimiUur phenomena may be produced by taper reflected from water at an uigle of 

substituting for the mirror glasses, polished 53^ 45', so as to acquire the property dis- 

plates, formed for the greater part of trans- cov ered by Malus, was viewed through the 

parent bodies. The two planes of reflection plate of agate, so as to have its laminx pa- 

nust always remaun rectangular, but they rallel to we plane of reflection, tibe flame 

must be presented to the luminous ray, at appeared perfectly distinct, but when the 

Afferent angles, according to their nature, agate was turned round, so that its laminae 

Generally, all polished surfaces have the became perpendicular to the plane of reflec- 

property of thus polarizing, more or less tion, the light which formed the image of 

completely, the lignt which they reflect un- the taper suffered total reflection, and not 

der certain incidences ; but there is for each one ray of it penetrated the agate. If a rajr 

of them a particular incidence, in which the of li^ht incident upon one plate of agate is 

polarization it impresses is most complete, received, after transmission, upon another 

and for a great many, it amounts to the plate of the same substance, having its lami- 

whole of the reflected light. nae parallel to those of the former, the light 

When a ray of light has received polari- will find an easy passage through the second 

zation in a certain direction, by the processes plate ; but if the second plate has its laminae 

poa- described, it carries with it this property perpendicular to those of the first, the light 

into space, preserving it without perceptible will be wholly reflected, and the luminous 

alteration, when we make it traverse perpen- object will cease to be visible. 

dicularly a considerable mass of air, water. In a second important communication in 

or any substance possessed of single refrac- 1814 on the affections of light transmitted 

tion. But the substances which exercise through ciystallized bodies, after suggesting 

double refraction, in general alter the polari- that the cultivation of this department of phy- 

zation of the ray, and apparently in a sud- sics may enable us to explain the forms and 

den manner, and communicate to it a new structure of ciystallized bodies, a prediction 

polarization of the same nature, but in ano- which he himself has since happily fulfilled, 

ther direction. It is only in certain direc- the Doctor states, that if the light polarized 

tionsofthe principal section, that the rav by agate, is incident at a particular angle 

can escape this disturbing force. The fol- upon any transparent body, so that the plane 

lowing mav be regarded as the most gene- of reflection is perpendicular to the laminx 

nl view of this subject. of the agate, it will experience a total rejrac' 

When the particjfes of light pass through tt'ott/ if it is transmitted through another 

• crystallized body, endowed with double plate of agate, having its laminae at right 

fefiiction, they experience different move- angles to those of the plate by which the 

naents round their centre of gravitv, which light is polarized, it wUl suffer total re^cc* 

Vol. 1L ' 20 
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fiSn ; and if it k examined by a priim of 
Iceland ciyatal, turned round in the hand of 
the observer, it will vanish and reappear in 
every quadrant of its circiiUr motion. The 
pencil of rays to which this remarkable pro- 
perty is communicated, is surrounded by a 
urge mass of nebulous light, which extends 
about 7^ 3(/ in length, and 1° 7' in breadth 
on each side of the bright image. This ne- 
bulous light never vanished with the bright 
image which it enclosed, but was obviously 
affected with its different changes, increasing 
in magnitude as the b right image diminishec^ 
and diminishing as the bright image regain- 
ed its lustre. Light polarized bj^ the agate, 
or by any other means, is depolarized, or 
partly restored to its original stat«, by being 
transmitted in a particular direction through 
a plate of mica, or any other crystallized body. 

IV. OftheProditettanofUffht, 

Some philosophera-refer the origin of all 
luminous phenomena to the sun, whose, 
beams are supposed to penetrate, and com- 
bine with, the different forms of terrestrial 
matter. But we learn from Scripture, that 
light pre-existed before this lummaty, and 
that its subsequent condensation in his orb, 
was a particular act of Almighty Power. 
The phosphorescence of minerals, buried 
since the ori^n of things in the bowels of 
the earth, coincides strictly with the Mosaic 
account of the creation. We shall therefore 
regard light, the first-bom element of Chaos, 
as an independent essence, universally dis- 
tributed through the mineral, vegetable, and 
animal world, capable of being disengaged 
from its latent state by various natural and 
artificial operations. Th«ae are 

1. Friction. 

To this head, belong electrical light, and 



that erolyed from the attrition of pieces fift 
quartz, even under water. 

2. Condensation and expansion. If at- 
mospheric air or oxygen be suddenly com- 
pressed in a glass synnge, or if a glass ball, 
filled with the latter, be suddenly broke m 
vacuo, a flash of light is instantly perceived. 

o. Heat If air which Ibis been heated 
up to 900^ of Fahrenheit, and which is in 
itself obscure, be made to fall on pieces 
of metal, earth, &c. it will speedily com- 
municate to them the power of radiating 
light. I'he brilliant flame exhibited in the 
burning of charcoaland phosphorus, is shown 
in the article Combust ;oir, to be merely the 
ignition of the solid particles of these bodies. 
At a certain elevation of temperature, about 
800^ Fahr. all solid bodies beg^n to g^ve 
out light. The same effect is produced ta 
vacuo by transmitting voltaic electricity 
through a metallic wire. To this section, 
we must also refer the phosphorescence of 
minerals. This curious phenomenon seems 
to have been first described by Benvenuto 
Cellini, in his^ IVeatise on Jewellery, pub- 
lished near the beginning of the 16th cen- 
tury. In the year 1663, Mr. Boyle observei!, 
that diamond, when slightly heated, rubbed, 
or compressed, emitted a light almost equal 
to that of the glow-worm. 

The most complete account which we 
have of mineral phosphorescence, is that re- 
cently given by Dr. Brewster in the first vo- 
lume of the Edinburgh Phil. Journal. His 
method of examination was ineenious and 
accurate. He never reduced Sie body to 
powder, but placed a fragment of it upon a 
thick masa of hot iron, or, in delicate expe- 
riments, introduced it into the bottom of a 
pistol barrel, heated a little below redness. 



ThefolUnring table preaerUa hU reauUs : 



Garnet of the J^neraU, 



Fluor spar. 



Compact fluor, 
Sandy fluor. 
Calcareous spar. 



Limestone from north of Ireland, 
Pho^hate of lime, 
Atragonite, 
Carbonate of barytes, 
Harmotome, 
Dipyre, 

Grammatite from Glentilt, 

Cornwall, 



Colour of the J^nerals, 



Pink, 

Purple, 

Bluish-white, 

Yellowish, 

White, 

YeUow, 

Transparent, 



Topaz, Aberdeenshire, 
>« Brazilian, 
New HoUand, 



RubelUte, 
Sulphate of lime. 



Pink, 

Dirty white. 
Whitish, 
Colourles% 
White, 



Bine, 

Yellow, 

White, 

Reddish, 

Yellowish, 



Cohur and IntermUy of the 
light. 



Green, 

Bluish, 

Blue, 

Fine gpreen. 

White sparks. 

Yellow, 

Yellowish, 

Yellowish-red, 

Yellow, 

Reddish-yellow, 

Pale white, 

Reddish-yellow, 

Specks of light,, 

Yellow, 

Bluish, 

Bluish, 

Fsunt yellowish. 

Bluish, 

Scarlet, 

Faint light, 
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Mimet of the •MineraU, 



Sulphate of barytes, 



strontites, 



— lead. 



Anhydrite, 
SodaUte, 
Bitter spar. 
Red sUver ore, 
Barystrontiainte, 
Arseniate of lead» 
Sphene, 
Tremolite, 
Mica, 
— from Wayg^tz, 



Colour of the ndneraia. 



Titanium sand, 

Homstone, 

Table spar, Dognatska, 

Lapia lazuU, 

Spodumene, 

Titanite, 

Cyanite, 

Calamine, 

Augite, 

Petalite, 

Abestus, rigid, 

Datholite^ 

Conmdiua, 

Anataae, 

Tuagstate of lime, 

Quartz, 

Amethyst, 

Obsidian, 

Hesotype from Auvergne, 

Glassy actinolite, 

Rub^ silver, 

Munate of silrer. 

Carbonate^ of copper. 

Green telesie. 



Yellow, 
Slate colour. 
Bluish, 

Transparent, 

Reddish, 

Dark green. 

Yellowish, 

Red, 

White, 

Yellowish, 

Yellow, 

Whitish, 

Greenisl^, 

Black, 

Brown, 

Black, 

Gray, 

Whitish, 

Blue, 

Greenish, 

Reddish, 

Yellowidi-white, 

Brown, 

Green, 

Reddish tinge. 



transparent, 
Brown, 
Dark, 
Yellowish-white, 



Colour and huennty of the 
light. 



The phosphorescence 
of these nine minerals 
was observed in the 
pistol barrel. 



Pale light. 
Pale light, 
A fragment shone pretty 

bright, 
Faint and by fits, 
Faint light. 
Pretty bright. 
Faint white. 

Pretty bright, but flitting. 
Faint, 

Bright white. 
Bright white. 
Reddish-yellow, 
Whitish, 
White specks. 
Pretty bright. 
Feeble specks. 
Yellowish, 
Yellowish, 
Faint, 
Faint, 

{Extremely faint, 
Bluish, 
Faint, 

Pretty bright. 
Blue and veiy bright. 
Pretty bright. 
Bright, 
Bright, 

Reddish-yellow, 
l^rilt. like a burning coal, 
Very faint. 
Faint, 

Pretty bright ; dirty blue. 
Very faint. 
Little specks. 
Rather bright. 
Blue, 

Very funt. 
Pale blue, & pretty bright 



The phosphorescence of anatase is entire- 
ly different from that of the other minerals. 
It appears suddenly like a flame, and is soon 
over. Dr. Brewster found, in opposition to 
what Mr. Wedgwood had stateo, that ex- 
poMre of green fluor spar to the heat of a 
common fire in a crucible for half an hour, 
entirely deprived it of phosphorescence, 
lliough he placed one fragment for several 
days in the beams of a summer sun, and even 
exposed it to the bright light near the focus 
of a burning glass, he couul not succeed in 
obtaining from it the slightest indication of 
phosphorescence. The light emitted in 
Qombustion belongs to the same head. The 
phosphoric light of minerals has the same 
properties as the direct light of the sun, ac- 
cording to Dr. Brewster. 

4. Lag^t emitted from bodies in conse- 
quence of the action of extraneous light. 
To this section we refer solar phosphori. 
TbA BKifl pow^ol of tiifie ii the ttrtificiiil 



compound of Canton. If we mix three 
parts of calcined oyster shells in powder, 
with one of flowers of sulphur, and ramming 
the mixture into a crucible, ignite it for haff 
an hour, we shall find, that the bright parts 
will, on exposure to tiie sunbeam, or to the 
common daylight, or to an electrical explo- 
sion, acquire the faculty of shining in the 
dark, so as to illuminate the dial of a watch, 
and make its figures legible. It will, indeed, 
after a while, cease to shine ; but if we keep 
the powder 'in a well corked phial, a new 
exposure to the stmbeam will restore the 
luminescence Oyster shells, stratified witk 
sulphur, in a crucible, and ignited, yield a 
more poweriul phosphorescent substance 
than the powder. It also must be kept in a 
close phial. When the electric discharge 
is transmitted along the surfaces iji certain 
bodies, or a little above them, a somewhat 
durable phosphorescence is occasioned 
which probably belongs to this divirion. 
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Sulphate ofbaryt. gives a bright green lighty gases, whose evolution constitutes putre- 

Carbonate Do. less brilliant, &ction. 

Acetate of potash. Brilliant green light, 2. This light is a constituent chemical 
Succinic acid. Do. more durable, principle of some bodies, particularly of ma- 
Loaf sugar, Do. rine fishes, from which it may be separated 
Selenite, Do. but transient, by a peculiar process^ retained and rendered 
Rock-crystal, Light red, and then white, permanent for some time. A solution of 1 
Quartz, Dull white li^ht, part of sulphate of magnesia, in 8 of water. 
Borax, Faint green bght, is the most convenient menstruum for ex- 
Boracic acid, ^ Bright green Ught. tracting, retaining and increasing the bril<- 

Mr. Skrimshire has given an extensive ca- liancy of this light. Sulphate and muriate 

talogue of such substances in Nicholson's of soda, also answer in a proper state of di- 

Journal, 8vo. vols. 15, 16, and 19. He lution with water. When any of the saike 

shows that Canton's pyrophorus yields more solutions is too concentrated, the light dis- 

light by this treatment than any other body ; appears, but instantly bursts forth ag^in 

but that almost every native mineral, except from absolute darkness, by dilution with wa- 

metallic ores and metals, becomes more or ter. I have frequently made this curious ex- 

less luminous after the electric explosion. A periment with the hght procured from whi- 

slate from Colly Weston, Northamptonshire, ting. Common water, lime-water, fermented 

which effervesced with acids, gpives a beauti- liquors, acids even very dilute, alkaline leys, 

ful effect. When the explosion of a jar is and many other bodies, permanently extin- 

taken above the centre of a piece some inches guish this spontaneous light. Boiling water 

square, not only the part above the discharg- destroys it, but congelation merely suspends 

ing rods is lummous, but the surface of the its exhibition ; for it reappears on liqoefac- 

plate appears bespangled, with very minute tion. A gentle heat increases the vividness 

brilliant points to some distance from its of the phenomenon, but lessens its duratipn. 
centre ; and when the points of the dis- We shall conclude the subject of light 

chargers rest upon the surface of the slate, with the following important practical fact 

these minute spangles are detached and scat- and practical problem, 
tered about the table in a luminous state. 1. Count Humford has shown that the 

5. Light emitted during chemical changes, quantity of light emitted by a given porHon 

independent of heat, or in which no percep- of inflammable matter in combustion, is pro- 

tible heat is developed. The substances from portional in some high ratio to the elevation 

which such light is emitted, are principally of temperature ; and that a lamp, having 

the following :— many wicks very near each other, so as mu- 

Marine animals, both in a living state and tually to increase their heat, bdms with in- 

when deprived of life. As instances of the finitely more brilliancy than the Argand's 

first may be mentioned, the shell-fish called lamps in common use. 
pholas, the medusa phoaphorea, and various 2. To measure the proportional intenmties 

other mo/;twcrt. When deprived of life, ma - of two or more lights. Place them a few 

rine fishes, in general, seem to abound with inches asunder, and at the distance of a few 

this kind of light. The flesh of quadrupeds feet or yards from a screen of white paper, 

also evplves light. In the class of insects, or a white wall. On holding a small card, 

are many, which emit light very copiously, near the wall, two shadows will be projected 

particularly several speciesofyw/g-oro, or Ian- on it, the darker one by the interception of 

tern-fly j and of lampyna or ^ow-worm ; the brighter light, and the lighter shadow 

also the acolopendra electrica, and a species by the interception of the duller light, 

of crab called cancer fulgena. Rotten wood Bring the fainter light nearer to the card, 

is well known to evolve light copiously, as or remove the brighter one further from it^ 

well as peat-earth. till both shadows acquire the same intensi^ ; 

Dr. Hulme, in an elaborate dissertation on which the eye can judg« of with great pred- 

this light, published in the Phil. Trans for sion, particularly from the conterminous 

1790. establishes the following important shadows at the angles. Measure now the 

propositions : — distances of the two lights from the wall or 

1. The quantity of light emitted by dead screen, square them, and you have the ratio 

animal substances, is not in proportion to of illumination. Thus if an Argand flame, 

the degree of putrefhction in them, as is and a candle, stand at the distances of 10 

commonly supposed; but, on the contrary, feet and 4 feet, respectively, when their sha- 

the greater the putrescence, the less light is dows are equally deep, we have IQs and 43, 

evolved. It would seem, that this element, or 100 and 16, or 6\ and 1, for their rela* 

endowed with pre-eminent elasticity, is the tive quantities of light.* 
first to escape from the condensed state of * Lilalite. The mineral Lepidolite.* 
combination in which it had. been imprison- * Lime. The oxide dT^ calcium, one of 

ed by the powers of life ; and is followed, the primitive earths. This subject has 

after some time, by the relatively less elastic been already treated of under Caidmn. We 
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shall add here, that in preparing the bleach- the soluble matters by uniting to their car- 
ing powder, calcined magnesian limestone bon and oxygen so as to become mild lime, 
'vould be an excellent substitute for common or it combines with the soluble matters, and 
lime ; and it may be had abundantly from forms compounds having less attraction for 
many districts both of England and Ireland, water than the pure vegetable substance. 
Scotland seems to possess little of it. See The case is the same with respect to most 
Bo .OMiTB. animal manures; but the operation of the 

The most important applications of lime lime is different in different cases, and de- 

ire to ag^culture and building; on which pends upon the nature of the animal matter, 

subjects Sir H. Davy has given some excel- Lime forms a kind of insoluble soap with 

lent observations. oily matters, and then gradually decomposes 

. Quicklime in its pure state, whether in them by separating from them oxygen and 

powder^ or dissolved in water, is injurious to carbon. It combines likewise with the aiu- 

plants. Grass is killed by watering it with mal acids, and probably assist their decom- 

lime-water. But lime in its state of combi- position by abstracting carbonaceous matter 

nation with carbonic acid, is a useful ingre- from them combined with oxy?en; and 

dient in soils. Calcareous earth is found in consequently it mustrender them less nutri- 

the ashes of the greater number of plants ; tive. It tends to diminish likewise the nu- 

and exposed to the air, lime cannot long tritive powers of albumen from the same 

continue caustic, but soon becomes united causes ; and always destroys, to a certain 

to carbonic acid. extent, the efficacy of animal manures. 

When lime, whether freshly burnt or either by combining with certun of their 

slacked, is mixed with any moist fibrous elements, or by giving to them new arrange- 

vegetable matter, there is a strong action roents. Lime should never be applied with 

between the lime and the vegetable matter, animal manures, unless they are too rich, or 

and they form a kind of compost together, for the purpose of preventing noxious efflu- 

of which a part is usually soluble in water, via. It is injurious when mixed with any 

B> this kind of operation, lime renders common dung, and tends to render the ex- 
matter, which was before comparatively in- tractive matter insoluble, 
ert, nutritive ; and as charcoal and oxygen In those cases in which fermentation is 
abound in all vegetable matters, it becomes useful to produce nutriment from vegetable 
at the same time converted into carbonate substances, lime is always efficacious, as 
of lime. with tanners' bark. 

ICld lime, powdered limestone, marls, or The subject of the application of the mag^ 

chalks, have no action of this kind upon nesian limestone is one of great interest. 

vegetable matter : by their action they pre- Mag^nesia has a much weaker attraction 

vent the too rapid decomposition of sub- for carbonic acid than lime, and will remain 

stances already dissolved; but they have no in the state of caustic or calcined magnesia 

tendency to form soluble matters. for many months, though exposed to the 

It is obvious from these circumstances, air. And as long as any caustic lime remains, 

that the operation of quicklime, and marl the magnesia cannot be combined with car- 

or chalky depends upon principlesaltogether bonic acid, for lime instantly attracts car- 

different. Quickhme, in the act of becom- bonic acid from magnesia, 

ing mildy prepares soluble out of insoluble When a magnesian limestone is burnt, the 

matter. magnesia is deprived of carbonic acid much 

It is upon this circumstance that the ope- sooner than the lime ; and if there is not 
ration of lime in the preparation for wheat much vegetable or animal matter in the soil 
crops depends: and its efficacy in fertilizing to supply, by its decomposition, carbonic 
peats, and in bringing into a state of culti- acid, the magnesia will remain for a long 
TStion all s6ils abounding in hard roots or while in the caustic state ; and in this state 
dry fibres, or inert vegetable matter. acts as a poison to certain vegetables. And 
The solution of the question, whether that more magnesian lime may be used upon 
quicklime ought to be applied to a soil, de- rich soils, seems to be owing to the circum- 
pends upon the quantity of inert vegetable stance, that the decomposition of the ma- 
matter that it contains. The solution of the nure in them supplies carbonic acid. But 
3uestion, whether marl, mild lime, or pow- magnesia in its mild state, t. e. fully com- 
ered limestone, ought to be applied, de- bined with carbonic acid, seems to be al- 
pends upon the quantity of calcareous mat- ways a useful constituent of soils, 
ter already in the soil. All soils are improv- The Lizard Downs which contain magne* 
ed by mild lime, and ultimately by quick- sian earth, bear a short and green grass, 
lime, which do not effervesce with acids; which feeds sheep producing excellent mut- 
and sands more than clays. ton ; and the cultivated parts are amongst 
When a soil, deficient in calcareous mat- the best com lands in the county of Corn- 
ter, contains much soluble vegetable manure, wall. 

the application of quicklime should always It is obvious, from what has been said, 

be avoided ; as it either tends to decompose that lime from the magnesian ikoestone may 
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be appKed in luge qtuuitities to peats ; and houses owes its power to benefit lands prin- 

that where lands have been injured by the cipally to the carbonate of lime it contains, 

application of too large a quantity of mag- and the sand in it; and its state of cohesion 

nesian lime, peat will be a proper and em- renders it particularly fitted to improve 

cient remedy. clayey soils. 

There are two modes in which fime acts The hardness of the mortar in very old 

as a cement : in its combination with water* buildings depends upon the perfect conver* 

and in its combination with caibonic acid, sion of all its parts into carbonate of lime. 

When quicklime is rapidly made into a The purest limestones are the best adapted 
pas^e with water, it soon loses its softness, for making this kind of mortar; the magne- 
and the water and the lime form together a sian limestones make excellent water ce- 
■olid coherent mass, which consists of 1 part ments, but act with too Httle energy upon car* 
of water to 3 parts of lime. When hydrate bonic acid gasto make gpood common mortar* 
of lime, whilst it is consolidating, is mixed The Romans, according to Pliny, made 
with red oxide of iron, alumina, or nlica, their best mortar a year befisre it was used ; 
the mixture becomes harder, and more cohe- so that it was partially combined with car- 
rent than when lime alone is used ; and it bonic acid gas before it was employed, 
appears that this is owing to a certiun de« In burning lime there are some particular 
gree of chemical attraction between hydrate precautions required for the different kinds 
of lime and these bodies; and they render of limestones. In general, one bushel of 
it less liable to decompose by the action of coal is sufficient to make four or five bush- 
the carbonic acid in the air, and less soluble els of lime. The mag^sian limestone re- 
in water. quires less fuel than the common limestone. 

The basis of all cements that are used for In all cases in which a limestone containing 
works which are to be covered with water, much aluminous or siliceous earth is bumt^ 
must be formed from hydrate of lime ; and great care should be taken to prevent tHe 
the lime made from impure limestones an- frre from becoming too intense ; for such 
swers this purpose very well. Puzzolana is lime easilv vitrifies, in consequence of the 
composed principally of silica, alumina, and affinity oi^lime for siHca and alumina Ai^ 
oxide of iron ; and it used mixed with lime as in some places there are no other lime* 
to form cements intended to be employed atones than such as contain other earths, it 
ander water. Mr. Smeaton, in the construe- 'is important to attend to this circumstance, 
tion of the Eddystone light-house, used a A moderately good lime may be made at a 
cement composed of equal parts by weight low red heat; but it will melt into a glass at 
of slacked lime and puzzolana. Puzzolana a white heat. In limekilns for burning such 
is a decomposed lava. Tarras, which was lime, there should be always a damper, 
formerly imported in considerable quanti- In general, when limestones are not mag- 
ties from Holland, is a mere decomposed nesian,theirpurity will be indicated by thexr 
basalt : two parts of slacked lime and one loss of weigfnt in burning ; the more they 
part of tarras form the principal part of the lose, the larger is the quantity of calcareous 
mortar used in the great dykes of Holland, matter they contain. The mag^esian lime- 
Bubstances which will answer all the ends stones contain more carbonic acid than the 
of puzzolana and tarras are abundant in the common limestones; and all of them lose 
Bntish islands. An excellent red tarras more than half tbehr weight by calcination, 
may be procured in any quantities from the The most important compounds of lime, 
Giants' Causeway, in the north of Ireland ; are treated of under title different adds and 
and decomposing basalt is abundant in many combustibles.* 

parts of Scotland, and in the northern dis- * Ltxbstowb. A g^us of minerals, which 

triets of England in which coal is found. Professor Jameson divides into the four fol- 

Parker's cement, and cements of the same lowing species: 1. Rhomb-spar; 2. Dolo- 

kind made at the alum works of Lord Dun- mite ; 3. Limestone ; and, 4. Arragonite. 

das and Lord Mulgrave, are mixtures of cal- We shall consider the third species here, 

cined ferruginous, silicious, and aluminous The same excellent mineralogist divides 

matter, with hydrate of lime. limestone into twelve sub-species. 

The cements which act by combining 1. Foliated limestone ; of which there are 
with carbonic acid, or the common mortars, two kinds, calcareous spar, and foliated grar 
are made by mixing together slacked lime nular limestone. 7*he first will be found ia 
and sand. These mortars, at first solidify as its alphabetical place in the Dictionary, 
hydrates, and are slowly converted into Granular foliated limestone. Colour white, 
carbonate of lime by the action of the car- of various shades; sometimes it is spotted, 
bonic acid of the air. Mr. Tennant found Massive, and in distinct angulo-granu&r con- 
that a mortar of this kind, in three years cretions. Lustre glistening, between pear^ 
and a quarter, had regained 63 per cent of and vitreous. Fracture foliated. Translu- 
the quantity of carbonic acid ^pas, which cent. Hard as calcareous spar. Brittle. Sp. 
constitutes the definite proportion in car- gr, Carrara marble 2.717. It generally phos- 
bonate of lioM. The vubbish ef martar from phorescet when pounded, or whea throwit 



«]i Riomng coals. Infusible* EffervesceB of the fomer metal being ntnated lo Hm#( 
with acids. It is a pure carbonate of lime, stone. When it is so baid as to take a po« 
It occurs in beds in finite, gneiss, &c. and lish, it is worked as a marble^ under the 
rarely in secondary rocks. It is found in all name of shell, or ivnutccelia marble, it 
thegreatrangesof:;rimitiverocksin£urope. abounds in the sandstone and coal fonna- 
Panan marble, Penteiic marble, the Marmo tions, both in dcotland and England ; and 
Greco, the white marble of Luni, of Carrara, in Ireland it is a very abundant mineral in 
and of Mount Hymettus, the translucent all the districts, where clay-slate and red- 
white marble of statuaries, and flexible white sandstone occur. The Florentine marble, 
marble, are the chief of the white marbles or ndn marble, is a compact limestoneT 
which ti)e ancients used for sculpture and Seen at a distance, slabs of this stone resem- 
architecture. I'be red antique marble. Rosso hie drawings done in bistre, 
antico of the Italians, and Egyptian of the 2. Blue Vesuvian limestone. Colour 
ancients; tlie Verde antico, an indetermi dark bluish.gray, partly veined with white. 
nate mixture of white marble and green ser- Roiled and uneven on the surface. Prac- 
pentine ; yellow antique marble ; the an^ ture tine eardiy. Opaque. Streak white, 
tique Cipolin marble, marked with green-co- Semi*bard in a low degree. Feels heavy, 
loured zones, caused by talc or chlorite ; its constituents are, lime 58^ carbonic acid 
and African breccia marble, are the princi- ^8.5, water somewhat ammoniacal 11, mag* 
pal coloured marbles of the ancients. The nesia 0.5, oxide of iron 0.25, caibon 0.25, 
Scottish marbles are, the red and white Ti- and silica l,25,^~jriaproth. it is found ia 
fee, the former of which contains horn* loose masses among unaltered elected mi- 
blende, sahlite, mica, and gp'een earth ; the nerals, in the neighbourhood of Vesuvius, 
lona marble, harder than most others, con- In mosaic work, it is used for representing 
«sting of limestone and tremolite, or occa- the sky. 

sionaBy a dolomite ; the Skye marble; the 3. Roestone. Colours brown and gray. 

Assent in Sutherland, introduced into com- Massive, and in distinct concretions, which 

merce by Mr. Joplin of Gateshead. It is are round granular. Dull. Opaque. Frao- 

white and g^y, of various shades. The ture of the mass round granular. Approach- 

Glentilt marble ; the Balachulish ; the' ing to soft. Brittle. Sp. gr. 2.6 to 2.68. 

Boyne ; the Blairgowrie ; and the Glena- It dissolves with effervescence in acids, it 

Ton. Hitherto but few marbles of gianular occurs along with red-mndstone and &'a* 

foliated limestone have been quarried in limestone. In England this rock is called 

England. The Mima marble is not unlike Bath-stone, Ketton-stone, Portland-stone, 

Verde antico. The bkck marbles of Ireland, and Oolite. It extends, witli but little 4n- 

Bow so generally used bv architects, are terruption, from Somersetshire to the banks 

LucuUites. The Toreen,* in the county of of the Humber in Lincolnshire. It is used 

Waterford, is a fine variegated sort ; and a in architecture, but it is porous, and apt to 

Ey marble beautifully clouded with white, moulder away, as is seen in the ornamental 

been found near Kilcrump, in the same work of the Chapel of Henry Vlll. 
•oonty. At Louffhlougher in Tipperary, a 3d Sub-species. Chalk, which see. 
fine purple marble is found. The county 4th. Agaric mineral, or rock-milk. Co- 

of Kerry affords several variegated marbles, lour white. In crusts or tuberose pieces. 

Of ^e continental marbles a good account DuU. Composed of fine dusty particles. 

IS given by Professor Jameson, Mineralogy^ Soils stron^y. Peels meagre. Adheres 

Toi. ii. p. 502. slightly to the tongue. Light, almost super- 

2d Sub-species. Compact limestone ; of natant. It dissolves in muriatic acid wid% 

winch there are three kinds, common com- effervescence, being a pure carbonate of 

pact limestone, hlue Vesuvian limestone, lime. It is found on the north side of Ox^ 

and roestone. ford, between the Isis and the CherweB, 

Common compact limestone has usually and near Chipping Norton ; as also in the 

a gray colour, with coloured delineations, fissures of limestone caves on the Conti- 

Massive, corroded, and in various extrane- nent. It is formed by the attriction of wji- 

OQS shapes. Dull. Fracture fine splintery, ter on limestone rocks. 
Translucent on the edg^s. Softer than the 5th Sub-species. Fibrous limestone ; of 

preceding sub-species. Earily frangible, which there are two kinds, satin-spar, or the 

Streak g^yish-white. Sp. g^. 2.6 to 2.7. common fibrous; and fibrous calc-sintec 

It effervesces with acids, and bums into SaUnspar. White of various shades. M^ts- 

quicklime. It is a carbonate of lime, with sive, and in distinct fibrous concro^ns. 

variable and generally minute proportions Lustre glistening and pearly ; fraj^meafts 

of silica, alumina, iron, mag^nesia, and mai^ splintery ; feebly translucent ; ashardascal- 

ganese. It oceurs principally in secondary careous spar; easily frangible ; sp. gr. 2 J. 

formations, along with sandstone, gypsum. Its constituents are, lime 50.8, carbonic 

and coal. Many animal petrifactions, and add 47.6? Stromeyer says it contuns some 

some vegetable, are found in it. It is rich per cents of gypsum. It occurs in thin lay • 

^ ores of lead and z«qc ; the Bnghsk mines ers m cday-ita^ie at AldMne-Qieav a Cnai] 
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berbuid; inUyersand veins in the middle b. Strnkgionct or Swtnettone, Colour 

district of Scotland, as in Fifeshire. It ia white, of many shades, cream-yellow, gray, 

sometimes cut into necklaces. Sic. black, and brown. Massive, disseminated, 

Fiifrou* calcsinter It is used as marble, and in distinct g^ranular concretions. Dull, 

and the ancients formed it into unguent' Fracture splintery. Upaque. isemi-hard. 

vases, the alabaster-boa: of Scripture. See Streak grayish-white. Emits a fetid odour 

Calc-sintkr on friction. Brittle. Sp. gr. Z7. The 

6th Sub-species. Tufaceous limestone, same chemical characters as the preceding, 
or Calc-tuif. Colour gray. Massive, and its constituents are, 88 carbonate of lime, 
in imitative shapes, enclosing leaves, bones, 4.13 sihca, o.l alumina. 1.47 oxide of iron, 
shells, &c. Dull. Fracture iine grained 0.58 oxide of manganese, 0.30 carbon, 0.58 
uneven. Opaque. Soft. Feels rough, lime; sulphur, alkali, salt, water, 2.20.— 
Brittle. It is pure carbonate of lime. Itoc- Jolm. It occurs in beds in secondary lime- 
curs in beds, generally in the neighbourhood stone, alternating occasionally with secon- 
of rivers ; near Starly-burn in Fifeshire, and dary gypsum and beds of clay. It is found 
other places. Used for lime. in the vicinity of North Berwick, resiing* on 

7th Sub-species. Pisiform limestone, or red sandstone, and in the parish of Kirbean 

Peastone. Colour yellowish-white. Mas- in Galloway. It is employed for burning 

sive, and in distinct concretions, which are into lime. 

round granular, composed of othera which § 2. Prismatic lucullite. Colours black, 

are very thin and concentric lamellar. In gray, and brown. Massive, in balls, and in 

the centre there is a bubble of air, a grain distinct concretions. External surface some- 

of sand, or of some mineral matter. Dull, times streaked. Internal lustre shining. 

Fracture even. Opaque. Soft. Brittle. Cleavage threefold. Translucent on the 

Sp- gr. 2.532. It is carbonate of Ume. It ed^^es. Semi-hard. Streak gray coloured. 

is found in great masses in the vicinity of Brittle. When rubbed it emits a strongly 

Carlsbad in Bohemia. fetid urinous smell. Sp. gr. 2,67, Vt^hen 

8tli Sub-species. Slate-spar. Schiefers- its powder is boiled in water, it gives out a 

path. Colour white, of various shades, transient hepatic odour. The water be- 

Massive, and in distinct curved lamellar ' comes slightly alkaline. It dissolves with 

concretions. Lustre glistening- and pearly, effervescence in muriatic acid, leaving a 

Feebly translucent. Soft; between sectile charcoaly residuum. Its constituents re- 

and brittle. Feels rather greasy. Sp. gr. semble those of the preceding. It occurs 

2.63. Its constituenisare carbonate of lime, in balls, in brown dolomite, at Building- 

with three per cent of oxide of manganese, hill, near Sunderland. It was at one time 

It occurs in primitive limestone, in metalli- called maclreporite, 

ferous beds and in veins. It is found in § 3. Foliated or sparry lucullite. Colours 

Glentilt; inAssynt; in Cornwall; and near white, gray, and black. Massive, dissemi- 

Granard in Ireland. nated and crystallized in acute six-sided py- 

9th Sub-species. Aphrite, which see. ramids. Internal lusire glimmering. Frag- 

10th Sub-species. Lucullite ; of which ments rhomboidal. Translucent. Semi- 
there are three kinds, compact, prismatic, hard. Brittle. Emits on friction a urinous 
andfoiated. smell. Sp. gr. 2.65. In other respects 

§ 1. Compact is subdivided into the com- similar to the preceding. It is found in 

mon or black marble ; and the stinkstone. veins at Andreasberg, in the Hartz. 

0. The common compact. Colour grayish- 11th Sub-species. Marl; of which there 
black. Massive. Glimmering. Fracture are two kinds, earthy and compact. Earthy 
fine grained uneven. Opaque. Semi- mar/ has a gray colour, consists of fine dusty 
hard. Streak, dark ash-gray. Brittle. Sp. particles,feebly cohering; dull; soils slight- 
gr. 3. When two pieces are rubbed to- ly; is light; effervesces with acids; and 
gcther, a fetid urinous odour is exhaled, emits a urinous smell when first dug up. 
which is increased by breathing on them. Its constituents are carbonate of lime, with a 
It bums white, but forms a black-coloured little alumina, silica, and bitumen. It oc- 
niass with sulphuric acid. Its constituents curs in beds in the secondary limestone and 
are, lime 53,.j^, carbonic acid 41.5, carbon gypsum formations in Thuringia and Mans- 
0.75, magnesia and oxide of manganese ield. Compact marl has a gray colour ; is 
0. 12, oxide of iron 0.25* silica 1.13, sulphur massive, vesicular, or in flattened balls ; con- 
0.25, muriates and sulphates of potash with tains petrifactions ; dull ; fracture earthy, 
wa)i^ 2.62.-- John, It is said to occur in but in the great slaty ; yields to the nail ; 
berid-in primitive and older secondary rocks, opaque ; streak grayish-white ; brittle ; feels 
Hills of this mineral occur in the district of meagre ; sp. gr. 2.4. It intumesces before 
Assynt in Sutherland. Varieties of it are the blow-pipe, and melts into a greenish- 
met with in Derbyshire ; at KiUenny ; in the black slag. It effervesces with acids. Its 
counties of Cork and Galway. The consul constituents are carbonate of lime 50, silica 
LucuUus a*lmired it so mucb^ as to give it 12, alumina 32, iron and oxide of manga- 
his name. It is the JSTtio antico of the nese 2,--Kirwan, It occurs in beds in the 
Italians. secondary fioetz limestone. It is frequent 
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in the coal fbnnations of Scotland and En|p- in Tnumtic acid ; evaporated the solution tH 

land. dryness; dissolved in water; separated the 

12th Sub-species. Bituminous marl-slate, silica ; and added rather more sulphuric acid 

Colour grayiah-black. Massive, and fre- than was equivalent to the barytcs. The 

quently with impressions offishes and plants, sulphate ot'bary tes was got rid of by solution 

Lustre glistening. Fracture slaty. Opaque, in water and filtration: The liquid was now 

Shining streak. Soft. Sectile. Frangible, concentratedbyevaporationtoexpeltlieex- 

Sp.gr. 2.66. Itisssudto be carbonate of lime, cess of muriatic acid. It was then supersa- 

with albumen, iron, and bitumen. It occurs turated with carbonate of ammonia, which 

In floetz limestone. It frequently contains threw down the alumina and the oxide of 

cupreous minerals, petrified fishes, and fossil iron. The filtered liquid was evaporated to 

relYuuns of cryptogamous plants. It abounds dryness, and the residue was ignited, to drive 

in the Hartzgebirge. — Jameson** ofi* the ammoniacal sulphate and muriate. 

LfatTRP ACTION. A chemical term, in some The remainder was dissolved in water, and 
instances ^Jionymous with the word fusion^ hydrosulphuret of ammonia was added to 
in others with the word defiqitescence^ and the solution to separate the manganese. Be- 
in others again with the word aohitUm, ing now filtered, evaporate^, and ignited, it 

• Li<iuiDrrT. See Calobic.* -was pure sulphate of lithla, from which he 
Litiuoit OF Fliitts. See Silica. ^ obtamed the carbonate by adding acetate of 

* LiTHiA. A new alkali. It was disco- baiytes, and decomposing the resulting ace- 
vered by M. Arfwedson, a young chemist of tate of litbia by a red heat. 

great merit, employed in the laboratory of The first is the process of M. yauquelin, 
H. Berzelius. It was found in a mineral and is vastly the simpler of the two. The 
from the mine of Uten, in Sweden, called most complete account, however, which we 
peta&ie, by M. d'Andrada, who first distin- have of lithia and its compoonda, is that of 
guishe^ it. Sir H. Davy demonstrated by Dr. Gmelin. He had the benefit indeed of 
voltaic electricity, that the basis of this alka- M. Vauquelin's very able researches, pub- 
)i is a metal, to which the name of lithium lished in the ./Imi. de Chinde et JPhyt. vii. 
has been given. 287. Dr. Gmelin's memoir is inserted in 

Berzelius gives the following simple pro- tlie 62d volume of Gilbert*8 Annalen. 
cess as a tebt for lithia in minerals : — Caustic lithla has a very sharp burning 

A fragment of the mineral, the size of a taste. It destroys the cuticle of the tongue, 
pin's head, is to be heated with a small ex- like potash. It does not dissolve with g^eat 
cess of soda, on a piece of platinum foil, by facility in water, and appears not to be much 
a blow-pipe for a couple of minutes. The more soluble in hot than in cold water. In 
stone is decomposed, the soda liberates the this respect it has an analogy with lime, 
lithia, and the excess of alkali preserving Heat is evolved during its solution in water, 
the whole fluid at Uiis temperature, it When exposed to the air, it does not at- 
spreads over the foil, and surrounds the de- tract moisture, but absori}s carbonic acid» 
composed mineral. 1'hat part of the plati- and becomes opaque. When exposed for 
num near to the fused alkali becomes of a an hour to a white heat in a covered pla^- 
dark colour, which is more intense, and num crucible, its bulk does not appear to be 
spreads over a latter surface, in proportion diminished ; but it has absoibed a quantity 
as there is more lithia in the mineral. The of carbonic acid. 

oxidation ofthe platinum docs not take place It dissolves only in small quantity in al- 
beneath the alkali, but only around it, where cohol of the specific gravity 0.85. When 
the metal is in contact with both air and lithia. weak alcohol is added to an aqueous solution 
Potash destroys the reaction ofthe platinum of lithia in a well stopped phial, no change 
on the lithia, if the lithia be not rednndant. takes place at first; out aner some hours 
The platinum resumes its metallic surface, the lithia precipitates in the state of a white 
after having been washed and heated. ^ powder. 

LitMa may be obtained by fusing petalite Lithia unites with sulphur, according to 
with potash, dissolvingthe whole in muriatic Vauquefin. Sulphuret of lithia has a yellow 
acid, evaporating to dryness, and digesting colour, dissolves readily in water, and is de- 
in alcohol. The muriate of lithia, being composed by acids in the same way as the 
very soluble in that fluid, is taken up, while other alkaline sulphurets.. 
the other salts remain. By a second eva- Phosphorus decomposes water with the 
poration and solution in alcohol, it is obtain- help of caustic lithia. If we heat in a retort 
ed perfectly pure. The muriate is itself a salt phosphorus with a solution of caustic lithia 
very characteristic of the alkali. It ipay in water, phosphuretted hydrogen gas is 
easily be decomposed by carbonate of silfef; disengaged, which catches fire when it 
and the cariionate thus procured, when comes into the air. 

treated with lime, yields pure lithia. Dr. JVeutral ndphate ofUtMa forms small pris- 
Gmelin fused petalite with five times its matic crystals, having a good deal of lustre» 
weight of nitrate of barytes,at a white heat, sometimes constituting pretty long, but nar* 
Di a platinum crucible ; digested the imns row tsbles. When exposed to tii&e air, t)»«f 
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Undergo only an insignificant efflorescence. But the oxygen in 

This ^t has a saline and scarcely bitter 45.54 litbia is » 19.09 

taste. It dissolves pretty readily in water, 54.46 carbonic acid «- 39.59 

and melts when exposed to a temperature and 2 X 19.09 » 38.18, a number diiTec^ 

scarcely reaching a red heat. ing but little from 39.59. 

Bisulphate oflitHa dissolves in water with The solution of carbonate of lithia is de- 

greater facility than the neutral salt. It composed by lime and bary tes-water. It is 

forms six-sided tables, in which two of the insoluble in alcohol. 

faces, which are parallel to each other, far The platinum crucible in which carbonate 
exceed the remaining ones in length. When of lithia has been exposed toared heat,gives 
exposed to a very high temperature, it gives obvious indications of having been attacked|» 
out sulphurous acid and oxygen gas, and is its surface assuming a dark olive-green co- 
converted into the neutral sulphate. lour; but the. metallic lustre is again restor- 

According to Arfwedson, this bisalt dis- ed by rubbing the crucible with coarse sand 

solves with more difficulty in water than the and water, 

heutral salt. Muriate of lithia forms small regfular cubes 

Phosphate of lithia, — Phosphoric acid, very similar to common salt in their taste* 

ivhen dropped into the solution of sulphate The easiest method of obtaining the crystals, 

of lithia, occasions no precipitate. But when is to expose the solution to the sun in a hot 

the uncombined acid is saturated by ammo- day. The crystals deliquesce very speedily 

jiia, the phosphate of lithia is precipitated in when exposed to the air, but not With so 

the state of white flocks, which are insoluble much rapidity as nitrate of lithia. This salt 

in water. does not melt when exposed to the red heat 

When a drop of phosphoric acid islet fall produced by the action of a spirit lamp ; but 

into a very dilute solution of carbonate of when exposed in a platinum crucible, not 

lithia, no. precipitate falls ; but when the li- completely covered, to an incipicKvt white 

quid is heated, the carbonic acid gas is dis- heat, it is fused into the chloride. 

engaged,and phosphate of lithia faUs down. Chromate of lithia forms orange-yellow 

from this it would seem, that the solubility crystals, which appear to contain an excess 

of phosphate of lithia in water is owing to of acid. They are oblique parallelepipeds 

the presence of the carbonic acid. with rhomboidal bases. Sometimes they eX' 

Taereex\sts\ik.twise9.lnphosphate of lithia, hibit a dendritical vegetation. This salt is 

It is obtained by dissolving the neutral salt soluble in water. 

in phosphoric acid. By a very slow evapo- Oxalate of lithia. — A portion of carbonate 

i^tion of this solution, we obtain transparent of lithia was saturated with oxalic acid. 

granular crystals. The neutral salt crystallizes with difficulty. 

Niti*ate of lithia forms four-sided prisms The crystals have the appearance of smaJi 
with rhomboidal bases. It has a very pun- opaque protuberances, and dissolve with fa- 
gent taste, and seems to surpas« almost all cihty in water. To the neutral solution of 
other salts in deliquescency. In a very hot oxalate of lithia was added a quantity of 
day, it crystallized in the sun ; but deli- oxalic acid, exactly equal to that already 

a uesced again in the shade. It dissolves in combined wjth the lithia. By evaporation, 

le strongest alcohol. small transparent granular crystals ofbiTwxa- 

Carbonate of lithia constitutes a white to/eo/'/»VA»a were obtained. They appeared 

powder. It dissolves with great difficulty in to dissolve with facility in water, though not 

cold water. According to Vauquelin, 100 to be so soluble as the neutral salt, 

parts of water dissolve scarcely one part of Neutral tartrate of lithia dissolves with 

this salt. It is more soluble in hot water, facility in water, but does not crystallize, 

A solution of carbonate of lithia containing forming a white opaque mass, which does 

only 1-lOOOth of its weight of the salt, acts not- deliquesce when exposed to the air« 

strongly as an alkali. When tartaric acid is added to the solution 

0.535 grammes offused carbonate of lithta of the neutral tartrate, no crystallizable bi- 

were, by means of sulphuric acid and ex- tartrate is formed ; but perhaps we may de- 

posure to a strong heat, converted into 0.765 duce the existence of such a salt from the 

of neutral sulphate of lithia. Now this fact, that when the solution is evaporated, no 

quantity of sulphate contains 0.2436 of lithia. crystals of tartaric acid make their appear* 

Hence 0.535 of carbonate of lithia are ance. 

composed of When the solution is evaporated to dry- 

Lithia, 0.2436 ness, we obtain a white opaque mass, which 

Carbonic acid, 0.2914 exhibits^ no appearance of crystallization* 

0.5350 *"^ which dissolves with facility in wa- 

Or in the 100 parts, ' *«"•; ^^. ,. 

* I.ithia, 45.54 ^cetate ofhthta, when evaporated, forms 

^»rbonic acid,. 54.46 * sirupy mass, which cracks on cooling ; so 

" lOOiOO ^^^ ^^^ ^'*^* looks as if it had burst, T his 
matter deliquesces in the air^ and sometiine%^ 
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while attraeting moisture, ciyBtaUine plates aane phenomena as the other alkalis. A 

appear in it. portion of its carbonate being fused in a pla- 

• Tartrate of Uthia andpotath, — ^Ifthe ex- tinum capsule, the platinum was rendered 

eess of acid of bitartrate of potash be satu- positive, and a negative wire brought to the 

rated by means of carbonate of hthia, we upper surface. l*he alkali decomposed with 

obtain, by spontaneous evaporation, a salt bright scintillations, and the reduced metal 

which forms large crystals, having the shape being separated, afterwards burned. The 

of four-sided prisms terminated by parallelo- particles were very similar to sodium. A 

grams, with angles veiy nearly right. The elobule of quicksilver made negative, and 

diagonals of these terminal fiices are distinct- brought into contact with the alkaline sail; 

ly marked, and the four triangles formed by soon became an amalgam of Uthium, and 

means of them are streaked parallel to the had gained the power of acting on water, 

edges of these faces. This salt dissolves with the evolution of hydrogen, and forma- 

reiKlily in water, and has a saline and scarce- tion of alkali. 

ly bitter taste. When exposed to the air, it M. Vauquelin concludes from his experi- 

effloresces shghtly» and only on the sur- ments, that 100 parts of lithia contain 43. $ 

f<u:e. of oxygen, and 56.5 of metallic base; a 

Tartrate of Hthia and soda.— Bitartrate of quantity which, he observes, is greater than 

soda was neutralized. by means of carbonate that of all the other alkalis. The Editors 

of lithia. By spontaneous evaporation, the of the Ann. de Chimie remark, that accords 

liquid deposited long rectangular four-sided ing to this estimate, the equivalent number 

prisms, frequently terminated by an oblique of the metal is 12.97, of its oxide 22,97, of 

nee. This salt dissolves with fapility in wa- its dry sulphate 72.97 f and of its crystallized 

ter, and effloresces only shghtly, and on the sulphate 82.97. These numbers are adapts 

surface. Its taste is purely saline, and not ed to the oxygen radix of 10. Dr. Gmelin's 

strong. analysis of Uuia, makes its composition to 

Muriate ofpladnum does not form a double be, by his own reduction, 

salt with muriate of lithia. Potash and lithia. Lithium, 58.05 

therefore,, may be very well distinguished Oxygen, 41.95 

from each otlier by means of muriate of pla- • 

tinum. 100.00 

From the preceding account of the salts of His neutral sulphate consists of 

nthia, we see that they have many properties Crystallized. Dry. 

in common with the salts of soda. Like Sulphuric acid, 58.34 68.15 5.000 

them, they are neither precipitated by mu- Lithia, * 27,25 31.85 2.3367 

riate of platinum, nor by tartaric acid. They Water, 14.41 

may, however, be distinguished from the The prime equivalent of lithia inferred from 

salts of soda by the following properties : thb analysis, approaches much nearer to M. 

When their concentrated solutions are mixed VauqueUn's number, than that deduced by 

with a concentrated solution of carbonate of Dr. Gmelin himself. If we convert this 

soda, a precipitate falls. They are likewise prime ratio into per cent proportions, we shafl 

precipitated by phosphate of soda and phos- have lithia a compound, 

phate of ammonia, when no uncombined Of Lithium, 57.205 1.3367 

acid is present. Oxygen, 42.795 1.0000 

In reference to analytical chemistry, it may From his analysis of the carbonate, the 

be remarked, that hthia, potash, and soda, if prime equivalent of lithia comes out, as near- 

they should exist in the same compound, may ly as possible, 2.3. We are therefore waiv 

be separated in the following way :<— ranted to consider 1 .3 as the prime of lithium^ 

Lithia may be precipitated by means of from the concurring experiments, both of M. 
phosphoric acid and an excess of caustic Vauquelin and Dr. Gmelin. I cannot see 
ammonia. The phosphate of lithia may be how the Doctor's own ingenious and accu- 
dissolved in acetic acid, and the phosphoric rate experiments on these two salts, permit- 
add precipitated by means of acetate of lead, ted him to make so erroneous an estimate of 
&c. the equivalent of lithia, as 23.83, instead of 

When lithia exists in a compound with 231 or 23.* 

potash, this last alkaU may be precipitated ♦Ltthic Acid. See Acid (Ltthic).* 

By means of muriate of platinum. ♦ Lithomaboe. Stone-marrow, a mineral 

From the results ofthe preceding expert- of which there are two kinds, the friable, 

ments, we see, says Dr. Gmelin, that if 10 and the indurated. 

be tiiie equivalent number for oxygen, the Friable Uthomarge. Colour white, mas- 
equivalent number for Uthium is 13.83, and ^ve, and sometimes in cnists. Particles 
for lithia 25.83; that for carbonate of lithia scaly, and feebly glimmering. Streak shin- 
by calculation 51.32 ; but, according to the ing. Slightly cohering. Soils slightiy. 
preceding experiment, 52.32, &c. Feels rather greasy. Adheres to the tongue. 

lilaced in the Toltaic circuit. Sir H. Davy Light Phosphoresces in the dark. Its con- 

ibowe^y tlut it waa decomposed with th^ stitue^nts «ce>. silica 32^ alumina 36.5, iton 
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21, innriste of soda 1.5, and water 17.0- their pToportion being varied according to 
Xlapr^th* It occurs commonly in tin-stone the shade desired. 

veins. Logwood is used for dyeing silk, violef. 

Indurated titfumar^e. Colours, yeOow- For this, the silk must be scoured, alumed, 
ish and reddish-white. Massive, and amyg- and washed ; because, witliout aluming, it 
daloidal. Dull. Fracture, fine earthy, would take only a reddish tinge, that would 
Opaque Streak shining. Soft, sectile, and not stand wetting. To dye silk thus, it 
easily frangible. Adheres strongly to the must be turned in a cold decoction of log-- 
tongue. Feels fine, and greasy. Sp. grav. wood, till it has acquired the proper colour i 
2.44. Infusible before the blow.pipe ; some if the decoction were used hot, the colour 
varieties phosphoresce, and otiiers, when would be in stripes and uneven, 
moistened, afford an agreeable «roell like Bergmannhas already observed, that a fine 
that of nuts, its constituenU are, silica violet might be produced from logwood, by 
45.25, alumina 36.5, oxide of iron 2,75. impregnating the silk with solution of tin. 
water 14^ and a trace of potash.— 17a/>roM. In fact, we may thus obtain, particularly by- 
It occurs in veins in prophyry, gneiss, &c. mixing logwood and brasil in various pro- 
at RochliU in Saxony, andat ZObliU.— /ame- portions, a great number of fine shades, more 
ton.* or less inchned to red, from lilac to violet- 

Lftmus. SeeAuGHiK. See Hbmatiit. 

Liver of Sulpbvr. See Sulphub. ♦ Lomow its, or LAtrMONrrK. Di-prismatic 

I^ixivTATioiT. The application of water Zsoutk.* 
to the fixed residues of bodies, for the pur- * Lvcvthm. See LrMssTOHs, lOtb spc^ 
pose of extracting the saline part. cies.* « 

Lixivium. A solution obtamed by Uxivi- Lumachslla. See Liwestostk. 
ation. LuvA CoavKA. Muriate of ^ver. See 

LoAnsTOKx. See Orbs ov Ibob'. Silver. 

• Loam. See Clat.* Lfwa* Caustic. Nitrate of silver, fused 

LoewooD. The tree which yields it is in alow heat.' See Silver. 

called by Linnxus, Haematoxylum campe- I^ute. The lutes with which the joinings 

chianum. of vcAsels are closed, are of different kinds. 

Logwood is so heavy as to sink in water, according to, the nature of the operations to 

bard, compact, of a fine g^n, capable of be made, and of the substances to be dis- 

being polished, and scarcely susceptible of tilled in these vessels. 

deca^. Its predominant colour is red, ting- ' When vapours of watery liquors, and such 

ed with orange, yellow, and black. as are not corrosive, are to be contained, it 

It yields its colour, both to spirituous and is sufficient to surround the joining of the 

watery menstrua. Alcohol extracts it more receiver to the nose of the alembic, or of 

readUy anjd copiously than water. The co- the retort, with slips of paper or of linen, 

lour of its dyes is a fine red« inclimng a lit- covered with flour-paste. In such cases 

tie to viokt or purple, which is principally also slips of wet bladder are very conve- 

observable in its watery decoction. This, niently used. 

left to itself, becomes in time yellowish, and When more penetrating and dissolving 
at length black. Acids turn it yellow ; al- vapours are to be contained, a lute is to be 
kalis deepen its colour, and give it a purple employed of quicklime slacked in the air, 
or violet nue. and beaten into a liquid paste with whites of 

Stuffs would take only a slight and fading e^gs. This paste is to be spread upon linen 
colour from decoction of logwood, if they slips, which are to be applied exactly to the 
were not previously prepared with alum and joining of the vessels. This lute is veiy con- 
tartar. A little alum is added also to the venient, easily dries, becomes solid, and suf- 
bath. By these means they acquire a pretty ficiently firm. Of this lute, vessels may be 
good violet. formed hard enough to bear polishing on 

A blue colour may be obtained from log- the wheel, 
wood, by mixing verdigris with the bath. Lastly, when acid and corrosive vapours 
and dipping the cloth till it has acquired the are to be contained, we must then have re« 
proper shade. course to the lute called^ lute. This lute 

The great consumption of logpvood is for is made by forming into a paste some dried 
blacks, to which it gives a lustre and vel- clay finely powdered, sifted through a silken 
vety cast, and for grays of certain shades. It scarce, and moistened with water, and then 
is also of very extensive use for different by beating this paste well in a mortar vrith 
compound colours, which it would be diffi- boiled linseed oil, that is, oil which has been 
cult to obtain of equal beauty and variety, rendered drying by litharge dissolved in H^ 
by means of drugs affording a more perma- and fit for the use of punters. This lute 
nent dye. easily takes and retains the form nren to 

Juice of logwood is frequentiy mixed with it. It is generaDy rolled into cylinders of a 
thatof braffll, to render colours deeper; convenient size. These are to be appHedy 
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by flftttening them, to the joiiung^ of the ves- Vine porcelain day, mixed with a solution 

sels, which ought to be peifectly diy, because of borax, is well adapted to iron vessels, the 

the least moisture would prevent the lute part received into an aperture being smear- 

from adhering. When the joinings are well ed with it. 

closed with this fat lute, the whole is to be Ltcopodiux. The fine dust of lycopodi- 

covered with slips of linen spread with lute um, or clubmoss, is properly the seeds of the 

of lime and whites of eggs. These slips are plant, and when ditfused or strewed in the 

to be fastened with packthread. The se- air, it takes fire irom a candle, and bums off 

cond lute is necessary to keep on tlie ikt like a flash of lightning. It is used in the 

lute, because this latter remains soft, and T^ondon theatres. 

does not become solid enough to stick on * Ltoian Stoite. Flinty slate.* 

alone. * Lttbrodes. See Sgapolite.* 
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MACEKATION. The steeping of a bo- as their proportions, vary much in different 
dy in ^ cold liquor. manufactories. Hellot recommends five 

Madder, a substance very extensively em- ounces of alum and one ounce of tartar to 
ployed in dyeing, is the root of the rubia each pound of wool, if the proportion of 
tinctorum. tartar be increased to a certain deg^e, in* 

Although madder will grow both in a stiff stead of a red^ a deep and durable cinnamon 
clayeysoil, and in sand, it succeeds better in colour is produced; because, as we have 
amoderately rich, soft, and somewhat sandy seen, acids have a tendency to give a yel- 
soil t it is cultivated in many of the provinces low tinge to the colouring particles of mad- 
of France, in Alsace, Normandy, and Pro- der. BerthoUet found, that, by employing 
vence : the best of European growth is that one-half tartar, the colour sensibly bordered 
which comes from Zealand. more on the cinnamon than when the pro* 

The best roots are about the thickness of portion was only one-fourth of the alum, 
a goose quill, or at most of the littie finger; In dyeing with madder, the bath must 
they are semi-transparent, »nd of a reddish not be permitted to boil, because that de- 
colour ; they have a strong smell, and the gree of heat would cUssolve the fawn-co- 
baik is smooth. loured particles, which are less soluble than 

Hellot ascribes the superiority of the mad- the red, and the colour would be difierent 
der which comes from toe Levant to the cur- from that which we wish to obtain, 
cumsunce of its having been dried in the The quantity of madder which Ifr. Poer- 
open air. ner employs is only one-third of the weight 

The red colouring matter of madder may of the wool, and Schaeffer advises only one- 
be dissolved in alcohol, and on evaporation, fourth. 

a residuum of a deep red is left. Fixed al- If wool be boiled for two hours with one- 
kali forms in this solution a violet, the sul- fourth of sulphate of iron, then washed, and 
phuric acid a &wn-coloured, and the sul- afterward put into cold water with one-fourth 
phate of potash a fine red precipitate. Pre- of madder, and then boiled for an hour, a 
cipitates of various shades may be obtained coffee colour is produced. Bergmann adds» 
by alum, nitre, chalk, sugar of lead, and the that, if the wool have not been soaked, and if 
muriate of tin. it be dyed with one part of sulphate of iron 

The quantity of aqueous chlorine reouired and two of madder, tne brown obtained bor* 
to destroy the colour of a decoction of mad- ders upon a red. 

der, is double what is necessary to destroy BerthoUet employed a solution of tin in 
that of a decoction of an equal weight of various ways, botn in the preparation and in 
brazil wood. the maddering of clotii. He used different 

Wool would receive from madder only a solutions of tin, and found that the tint was 
perishable dye, if the colouring panicles always more yeUoworfawn-coloured,though 
▼ere not fixed by a base, which occasions sometimes brighter than that obtained by 
them to combine with the stuff more inti- the common process, 
mately, and which in some measure defends Mr. Guliliche describes a process for dye- 
them from the destructive influence of the ing silk with madder : for one pound of silk 
ttr. For this purpose, the woollen stuffs he orders a bath of four ounces of alum, and 
are first boiled for two or three hours with one ounce of a solution of tin ; the liquor is 
shim and tartar, after which they are left to to be left to settle, when it is to be decanted^ 
drain ; they are then slightly wrung and and the silk carefully soaked in it, and left 
put into a linen bag, and carried into a cool for twelve hours; and after this preparation, 
place, where they are suffered to remain for h is to be inunersed in a bath contidning 
some days. half a pound of madder softened by boiling 

ThequsntitieiofalwBMldtirtar^aswen withaDinfusioaofgiaisinvhitewme; tl£ 
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both is to be ke^t moderately hot for an degrees is called the weak barilla liquor $ 
hour, after which it is to be made to boil for the other the strong, 
two minutes. When taken from the bath, Dissolve the pearl ashes in ten pails, of 
the silk is to be washed in a stream of wa- four g^lons each, of soft water, and the 
ter, and dried in the sun. Mr. Guhliche lime in tburteen pails, 
compares the colour thus obtained, which is JLet all the liquors stand till they become 
very pci-manent, to the Turkey-red. If the quite clear, and then mix ten pails of each, 
galls be left out, the colour is clearer. A Boil the cotton in this mixture five hcmis^ 
great degree of brightness may be commu- then wash it in running water, and diy it. 
iiicated to the first of these, by afterward Step. IL Bain bitt or Gratf steep* — Take a 
passing it through a bath of brazil wood, to sufficient quantity (ten pails) of the strong 
which one ounce of solution of tin has been barilla water in a tub, and mix with it two 
added: the colour thus obtained, he says, pailfuls of sheep's duhg; then pour into it 
is very beautiful and durable. two quart bottles of sulphuric acid, one 

The madder red of cotton is distinguished pound of gum-arabic, and one pound of sal 
into two kinds : one is called simple madder ammoniac, both previously dissolved in a 
red; the other, which is much brighter, is sufficient quantity of weak barilla water; 
called Turkey or Adrianople red, because and, lastly, twenty-6ve pounds of olive oil, 
it comes from the Levant, and has seldom previously dissolved, or well mixed with two 
been equalled in brightness or durability by pails of the weak barilla water, 
our artists. The materials of tliis steep being well 

Galls or sumach dispose thread and cotton mixed, tread down the cotton i nto it until it 
to receive the madder colour, and the pro- is well soaked; let it steep twenty-four 
per mordant is acetate of alumina. hours, then wring it hard and dry it. 

The nitrate and muriate of iron as a mor- Steep it again twenty-four hours, and 
dant, produces a better effect than the sul- again wring and dry it. 
phate and acetate of the same metal; they Steep it a third time twenty-four hour^ 
afford a beautiful, well saturated violet co- after which wring and dry it; and, lastly, 
lour. wash it well and dry it. 

The Adrianople red possesses a degree of Step, III, The white steep. — This part of 
brightness, which it is diificult for us to ap- the process is precisely the same with the 
proach by any of the processes hitherto last in every particular, except that the 
mentioned, sheep's dung is omitted in the compositioa 

Some years ago, Mr. Papillon set up a of the steep, 
dyehouse for this red at Glasgow ; and in Step, IF. Gall ateep^^^Boil twenty-five 
1790 the commissioners for manufactures in pounds of bruised galls in ten pails of river 
Scotland paid him a premium, for communi- water, until four or five are boiled away; 
eating his process to the late Prof. Black, on strain the liquor into a tub, and pour cold 
condition of its not being divulged for a cer- water on the galls in the strainer to wash 
tain term of years. The time being expired, out of them all their tincture, 
it has been made public, and is as foUows: — As soon as tlie liquor is become milk- 
Step. I. — For 100 lbs. of cotton, you must warm, dip your cotton, hank by hank, hand- 
have 100 lb. of Alicant barilla, 20 lb. of pearl ling it carefully all the time, and let it steep 
ashes, 100 lb. of quicklime. twenty-four hours. Then wring it care- 

The barilla is to be mixed with soft water fully and equally, and dry it well without 
in a deep tub, which has a small hole near washing. 

the bottom of it, stopped at first witli a peg. Step. V. First alum steep, — Dissolve twen- 
This hole is to be covered in the inside with ty-five pounds of Roman alum in fourteen 
a cloth supported by two bricks, that the pails of warm water, without making it boil, 
ashes may be prevented from running out scum the liquor well, add two pails of strong 
at it, or stopping it up, while the ley filters barilla water, and then let it cool until it is 
through it. Under this tub must be another, lukewarm. 

to receive the ley, and pure water is to be Dip your cotton, and handle it hank by 
passed repeatedly through the first tub, to hank, and let it steep twenty-four hours; 
form leys of different strength, which are wrin^ it equally, and dry it well without 
kept separate until their strength is ex- washmg. 

amined. The strongest required for use Step, VI, Second aium steep, — This is 
must float an c^^, and is called the ley of in eveiy particular like the last ; but after 
six degi-ees of the French hydrometer. The the cotton is dry, steep it six hours in the 
weaker are afterwards brought to this river, and then wash and dry it. 
strength by passing them through fresh Step. VII, Dyeing steep. —ThQ cotton is 
barilla ; but a certain quantity of the weak, dyed by about ten pounds at once, for which 
which is of two degrees of the above hydro- take about two gallons and a half of bul- 
meter, is reserved for dissolving the oil, the locks' blood, mix it in the copper with twen- 
gum, and the salt, which are used in subse- ty-eight pails of milk-watm water, stir it 
^uent parts of the process. This Jey of two weV, add twesoty^five poanj^ of maddor, juhI 
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tetly» Stir all well together. Then having salt, require for complete decomposition 56 

beforehand put the cotton on sticks, dip it of subcarbonate of potash, or 44 dry subcar- 

into the liquor, and move and turn it con- bonate of soda, and yield 16 of pure magne- 

stautly one hour, during which gradually sia after calcination. 

increase the heat until tHe hquor begins to Magnesia is a white, soft powder. Its sp. 
l^oil at the end of the hour. Then sink the gr. is 2.3 by Kirwan. It renders the sirup 
cotton, and boil it gently one hour longer ; of violets, and infusion of red cabbage, green» 
and lastly wash it aud dry it. and reddens turmeric. It is infusible, ex- 
Take out so much of the boiling liquor, cept by the bydroxygen blow-pipe. It ha» 
&at what remains may produce a milk-warm scarcely any taste, and no smell. It is near- 
heat with the fresh Water with which the ly insoluble in water; but it absorbs a quan- 
eopper is again filled up, and then proceed tity of that liquid with the production of 
to make up a dyeing hquor, as above, for heat. And when it is thrown down from 
the nest ten pounds of cotton. the sulphate by a caustic alkali, it is combin- 
Siep. VUI, The fixing ateep, — Mix equal ed with water constituting a hydrate, which, 
parts «of the gray steep liquor and of the however, separates at a red heat. It con* 
white steep liquor, taking five or six pails tains about one-fourth its weight of water, 
of each. Tread down the cotton into this When magnesia is exposed to the air, it 
mixture, and let it steep six hours : then very slowly attracts carbonic acid. It com* 
wring it mpderately and equally^ and dry it bines with sulphur, forming a sulphuret. 
without washing. The metallic basis, or magnesium, may be 
Step. IX, Bvightening ateep. — Ten pounds obtained in the state of amalgam with mer* 
of white soap must be dissolved very care- cury, by electrization, as is described under 
fully and completely in sixteen or eighteen Barium; but a much longer time is nece** 
paiis of warm water : if any little bits of the sary. Sir H. Davy succeeded also in de» 
aoap remain undissolved, they will make composing magnesia, by passing potassium 
spots in the cotton. Add four pails of strong in vapour through it, heated to whiteness, 
barilla water, and stir it well. Sink the cot- in a tube of platinum out of the contact of 
ton in this liquor, keeping it down with air. He then introduced a small quantity* 
cross sticks, and cover it up ; boil it gently of mercury, and heated it gently for some 
two hours, then wash it and dry it, and it time in the tube. An amalgam was obtain- 
i& finished. ed, which, by distillation, out of the contact 

* MAsaEPoass. A species of coral, the of the atmosphere, afforded a dark-gray me« 
Mophyte of naturalists. They consist of tallic film, infiisible at the point at which 
carbonate of lime, and a little animal mem- plate-glass softened, and which in the pro* 
branaceous substance.* cess of the distillation of the mercury, ren* 

Maoistert. Chemists formerly applied dered the glass black at its point of contact 

this term to almost all precipitates : at pre- with it. This film burned with a red Ught 

sent it is applied only to a few, which have when heated strongly, and became convert- 

retained the name from habitual usage. ed into a white powder, which had the cha- 

Maoistsrt or Bismuth. See Bismoth. racter of magnesia. \Vhen a portion of 

* Maghesia. One of the primitive earths, magnesium was thrown into water, it sunk 
baving a metallic basis, called magnesium, to the bottom, and effervesced slowly, be^ 
It has been found native in the state of by- coming covered with a white powder. By 
^te. adding a little muriatic acid to the water. 

Magnesia may be obtained, by pouring the enervescence was violent. The metal 
mto a solution of its sulphate, a solution of rapidly disappeared, and the solution wvA 
Aibcarbonate of soda, washing the precipi- found to cont*ain magnesia. No direct ex« 
tate, drying it, and exposing it to a red heat, periments have as yet been made, to deter- 
It is usually procured in commerce, by act- mine the proportions of the elements in 
ing on magnesian limestone with the impure magnesia; but from experiments made on 
muriate of magnesia, or bittern of the sea- the combination of this substance with sul- 
salt manufactories. The muiiatic acid goes phuiic acid, assuming that they are in single 
to the lime,forming a soluble salt, and leaves proportions, Dr. Wollaston infers the equi* 
behind, the magnesia of both the bittern and yalent of magnesia to be 2.46. Hence mag- 
limestone. Or the bittern is decomposed by nesium will be 1.46. M. Gay-Lussac has 
a crude subcarbonate of ammonia, obtained lately experimented, with his characteristic 
from the distillation of bones in iron cyhn- accuracy, on the sulphate of magnesia, and 
ders. Muriate of ammonia and subcarbonate finds it, when crystallized, a compound of 
of magnesia result. The former is evaporat- dry sulphate of magnesia, 48.57 
ed to dryness, mixed with chalk andsublim-^ water, 51.43 
ed. Subcarbonate of ammonia is thus reco- The equivalent number for the dry suU 
vered, with which a new quantity of bittern phate is 7.47129, whence that for magnesia 
may be decomposed ; and thus in ceaseless is 2.47129, approaching very nearly to Dr. 
repetition, fonning an elegant and economi- Wollaston's determination, 
csl pro^effk lOQ pMt» of ai;^ stitiwe4 £psom When magneBia is siroagly heated hi ops- 
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t^t witli 2 Toluxnes of chlorine, tliis gas is average weight of a tea-spoonful is at least 
absorbed, and 1 volume of oxygen is disen- 40 grains, aiul the; average dose was a tea- 
gaged. Hence it is evident that tlicre ex- spoonful and a half, it may be presumed 
ists a combination of magnesium and chlo- that she took, during the above period, be* 
rine, or a tnie chloride. 1 he salt called tween 9 and 10 pounds troy. *' In the 
muriate of magnesia, is a compound of the course of tlie last autumn, she became senst- 
chloride and water. When it is acted on bleof a tenderness in the left side, just above 
by a strong heat, by far the greatest part the groin, connected with a deep seated 
of the chlorine unites to the hydrogen of tumour, obscurely to be felt upon pressure, 
the water, and rises in the form of muriatic and subject to attacks of constipation, with 
acid gas; while the oxygen of the decom- painfulspasmodic action of the bowels, tenes- 
posed water, combines with the magnesium mus, and a highly irritable state of stomach . 
to form magnesia. These attacks recurred every two or tltree 

Magnesia is often associated with lime in weeks, varyingin violence, but requiring the 
minerals, and their perfect separation be- use of active remedies. Several irregvilar 
comes an interesting problem in analysis, lumps, ofa soft light brown substance, were 
M. Longcbamp has published a valuable pa- voided, havingthe appearance ofa large maaa 
per on the subject, in the 12th volume of the broken down, and wnen dry extremely fri* 
jinn, de Cfdm, et JPht/s, able. A part of each was subjected to ana- 

He considers subcarbonate of ammonia as lysis, and found to consist entirely of sub- 
the best reagent for separating the two carbonate of magnesia, concreted by the 
earths. Care must be taken to filter tlie so- mucus of the bowels, in the proportion of 
lutionfromthe calcareous precipitate, short- about 40 per cent. She was cured by the 
ly after the addition of the subcarbonate. lise of other purgatives*'' Another caae is 
If it stand 12 or 18 hours, subcarbonate of mentioned, in which not only large quanti- 
magnesia falls with the carbonate of lime, ties of a concretion of a sim^ar description 
100 parts of solution of pure muriate of lime were voided, but upon examination after 
gave, with subcarbonate of ammonia, 1.5475 death, which took place perhapa tax months 
parts of carbonate of lime: 100 of the same after any magnesia had been taken, a col- 
solution, previously mixed with muriate lection, supposed to be from four to six 
of magnesia in excess, yielded 1.5585 pounds^ was found imbedded in the head 
parts. Alkaline subcarbonates dissolve of the colon, which was of course much dis* 
the subcari!>onate of magnesia ; but caut- tended. 

tic potash precipitates magnesia perfect- The most important magnesian salts are 
ly, either with or without heat. He ob- described under the acids.*^ 
jects to the method of separating these * Massesia (Htdbate or). This mine- 
earths, by first converting them into sul-* ral was found by Dr. Bruce of New York, 
phates; first, on account of the g^at diffi* in small veins in serpentine at Hoboken, in 
culty of driving off the water from the New Jersey. Colour white. Massive. L.us- 
sulphates of magnesia i secondly, from the tre pearly. Fracture foliated or radiated, 
difficult solubility of heated and dry sul- Semi-transparent in the mass ; transparent 
phate of magnesia in water; and, thirdly, in single folia. Soft, and somewhat elastic, 
because the sulphate of magnesia is partly Adheresslightly to the tongue. Sp. gr. 2.13. 
decomposed at very high beats. Soluble in acids. Its constituents are mag* 

Magnesia is chiefly used »s an antacid, nesia 70, water 30, which approaches to X 
purgative, and hthontriptic in medicine, prime equivalent of each.- Jain«»onb^ 
When incautiously used for a Ion? time, it * MAONssf av LtxasToirx. See Dolokits.* 
may produce very serious evils, of which a ♦ Maonbsits. Colour yellowish-gray, or 
remarkable case is narrated by Mr.firande, yellowish-white, and marked with spots. It 
in the 1st volume of his Journal.^ A lady occurs massive, tuberose, reniform, and vesi- 
was recommended to take magnesia, in con- cular. Surface rough. Dull. Fracture con- 
sequence of some very severe nephritic at- choidal. Fragments rather sharp-edged, 
tacks, accompanied witli the passage of g^a- Opaque. Scratched by fiuor spar, but it 
vel. She was desired to take a tea-spoonful scratches calcareous spar. It adheres pretty 
every night; and Henry's calcined magne- strongly to the tongue. It feels rather 
sia was preferred, as that always operated meagre. Streak dull. Rather easily fran- 
upon the bowels, and << carried itself off/* gible. Sp« gr. 2.881. Infiisible; but be- 
which other magnesia did not, but, on the fore the blow-pipe it becomes so hard as to 
contrary, felt heavy and uneasy in the sto- scratch glass. Its constituents are, 46 mag- 
mach. The dose was gpradually increased to nesia, 51 carbonic acid, 1 alumina, 0.25 
two tea-spoonfuls, in order to produce effect ferruginous manganese, 0.16 lime, 1 water, 
upon the bowels, which this quantity never '-^Bucholx, It is found at Hrubschitz in 
failed to do. The symptoms for which it Moravia, in serpentine rocks.* 
was ordered, were soon removed, but the * Magnetic Iuon Obs, and Ptritss. See 



plan was persevered in for two years and a Ores of Iron.* 
hal£ with little inteiinissioo ; so that as the * Mak^csits. . 



lal^ with little inteiinissioo ; so that as the * Mak^csits. . See Obss or Covpsb.^ 
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• Malacolitk. Sahlite.* Ignition passes in a great measure into the 

• Malat£s and Malic Acid. Sec AciB protoxide. According to Sir H. Davy, the 
i^SoKBic). olive oxide consists of 

• Malleability. See Ductilitt.* Manganesium, - 79 

• Maltha. The mineral tallow of Kir- Oxygen, - - - 21 
wan, said to have been found on the coast of And the black oxide, of 
Finland, it resembles wax. ltssp.gr. is Mauganesium, - - 69 
^,77, It is white, brittle, stains paper like Oxygen, about - - 31 

oil, melts with a moderate heat, and burns He considers the first as a deutoxide, 

with a blue flame and much smoke. It dis- whence the prime equivalent is inferred t© 

solves readily in oil, and imperfectly in hot be 7Soo, 

alcohol.* The ohve oxide, 7.533 met.+ 2 ox* 

Mangakesb. a metal of a dull wJiitish Or, - - - 80. + 20. 

colour when broken, but u hich soon grows The black oxide will be, 7.533 + J. 

dark by oxidation, from the action of the air. Or, - - - 71.5 -j" 28.5, 

It is hard, brittle, though not pulvenxabie, The compound of the 

and roug4i in its h*acture ; so difficultly fusi- first with water is a 

Ue that no heat yet exhibited ]ia» caused it deutohvdrate, or 7.533 -f-2.25w. 

to run into masses of any considerable mag- The olive oxide becomes green by the ac- 

iiitiide. Its sp. gr. is 8.0. When broken tion of potash, whence Sir H. accounts for 

in pieces, it falls into a powder by spontane- the mistakes of chemists relative to a greeu 

ous oxidation. oxide. In this case there is a combination. 

"♦ Manganese heated in oxygen, or chlo- See Cameleon M nebal. 
rine, takes fire and forms an oxide or chlo- Dr. Thomson pitches on the number 3.5 
ride. It is difficult to decide on the oxides for the atom of manganese, from the re- 
of manganese. searches of John and Berzelius. The con- 
According to Sir H. Davy there are two fidence due to his authority in this case may 
oxides only, the ohve and the black; Mr. be judged of from the following narrative-; 
Brande has three, the olive, dark-red, and " Dr. John acknowledges, that his analysed 
black J M. Thenard has four, the green, the of these oxides is by no means to be depend- 
wbite (in the state of hydrate), the chesnut- ed on. Berzelius's statement is raiher theo- 
brown, and the black; iierzelius fias five, retical than experimental. He even doubts 
the first gray, the second green, the third of the existence of his first oxide, the only 
and fourth are not well defined, and the fifth one he examined ; and he has advanced no 
is the black. proof that there exists any difierence be- 
In this perplexity it will be prudent to tween his second and third oxide." — "Hence 
rest on the authority of Sir H. Davy. it is evident, that protoxide (the green ox- 

1. The first oxide may be ob.ained by ide of John) of manganese is composed of 
dissolving common black manganese in sul- Manganese, 3.5 100 
pburic or nitric acid, adding a httle sugar. Oxygen, 1. 28.75 

and precipitating by solution of potash. A << This very nearly coincides with Ber- 
white power is obtained, which being heat- zehus's third oxide. And in reality hi» 
ed to redness out of the contact of air, be- third oxide is the protoonde of manganese." 
comes yellow, puce-coloured, and lastly red- Syitem^ vol. i. pp. 403 and 404. 5th ed. 
brown. To be preserved, it should be wash- He takes his proportions in the peroxide, 
ed in boiling water, previously freed from from Berzehus's '^ theoretical considera- 
lur, and then dried by distilling oif the mois- tions," to the exclusion of Sir H. Davy's 
ture in a retort fiilled witli hydrogen. The " experiments." I'he perchloride may be 
dark olive oxide, when examined in large conveniently obtained by igniting the mu- 
quantities, appears almost black ; but when riate of manganese. It thus appears as a 
spread upon white paper, its olive tint is ap- pale pink-coloured substance, semi-transpa* 
parent. It takes fire when ^entlv heated, rent, and in brilhant scales. It is a compound 
iBcreases in weight, and acquires a browner of 7.533 metal -(- 9 chlorine, from the ex- 
tint. It slowly skbsorbs oxygen from the air, periments of Dr. John Davy. Probably a 
even at common temperatures. It dissolves protochloride may be formed, 
in acids without effervescence. Tl\e white Sir H. Davy is inclined to believe, that 
powder obtained above,isthe bydrated prot- the olive oxide is the only one which enters 
oxide. The different tints which it assumes into combination with vitrifiable substances, 
by exposure to air, are ingeniously' supposed The salts of manganese have been littife 
by Sir H. Davy, to depend on the forma- studied. I'hey are mostly soluble in water, 
tion of variable quantities of the black-brown Ferroprussiate of potash gives a white pre? 
oxide, which probably retains the water con- cipitate. 

tuned in the white hydrate, and is hence Hydrosulphuret, - - white 

deep puce-coloured. Sulphuretted hydrogen, . 

2. The black peroxide. Us sp, gr. is 4. It Gallic acid, ... 
does not combine with any of the acids. It Succinate and benzoate of am. ^* 
yields oxygen wkenheatea; and by ipteose Gonceotrated sulpburic acid attacks ma^ 

Vol. k 2a 
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pfanese, at the same time that hydroge* gas The manna flows naturally from this tree;^ 

IS disengaged, if sulphuric acid be added, and attaches itself to its sides in the form of 

and drawn off by distillation several times white transparent drops ; but the extrac- 

from the black oxide, by a heat nearly ap- tion of this juice is facilitated by incisions 

proaching to ignition, in a glass vessel, it is made in the tree during summer, 

found, that oxygen gas is disengaged to- Its smell is strong, and its taste sweetish 
ward the end of each process, and part of and slightly nauseous ; if exppsed on hot 

the oxide is dissolved. The solution of the coals, it swells up, takes fire, and leaves a 

sulphate made from the metal itself is co- light bulky coal. 

lourless. If it be made from the black oX' Water totally dissolves it, whether hot or 

ide, it is a purplish-red; but this colour is de- cold. If it be boiled with lime, clarified with 

stroyed by the light of the sun, and ag^n re- white of ^^^^ and concentrated by evapora- 

stored by removing the solution into the dark, tion, it aifords crystals of sugar. 

Sulphurous acid dissolves the oxide, tak- Manna affords, by distillation, water, acid, 

ing part of its oxygen, which converts it into oil, and ammonia ; its coal affords fixed al- 

sulphuric acid, and thus forming a sulphate kali, 

with the remaining oxide. This substance forms the basis of many 

Nitric acid dissolves manganese with ef- purgative medicines, 

fervescence, and the escape of nitrous gas. * Manubes, Animal and vegetable matters 

A sponj^-y, black, and friable matter remains, introduced into th^/soil, to accelerate vege- 

which IS a carburet of iron. The solution tation, and increase theproduction of cnips. 

does not afford ciystals. The oxide is more They have been used since the earliest pe- 

readily soluble in nitrous acid. riods of agriculture. But the manner in 

Manganese is dissolved in the usual man- which manures act, the best manner of ap* 

uer by muriatic acid. The solution of man- plying them, and their relative value and 

ganese in muriatic acid scarcely affords durability, were little understood, till the 

crystals; but a deliquescent saline mass by great chemist who gave new lustre to the 

evaporation, which is soluble in alcohol. whole science, turned his mind to this> its 

In the dry way, the oxide of manganese darkest, but most important apphcation. £ 

combines with such earths and saline sub- conceive it will be doing a service to society, 

stances as are capable of undergoing fusion to aid the ctiffusion of the light springing 

in a strong heat. These experiments are from the invaluable researches of Sir H« 

most advantageously performed by the Davy, by inserting the following short ab- 

blow-pipe, which see. stract from his Agricultural Chemistry. 

This metal melts readily with most of the The pores in the fibres of the roots of 

other metals, but rejects mercury. Gold plants are so small, that it is with difficulty 

and iron are rendered more fusible by a due they can be discovered by the microscope ; 

addition of manganese ; and the latter me- it is not therefore probable, that solid sub- 

tal is rendered more ductile. Copper be- stances can pass into them from the soil. H'^ 

comes less fusible, and is rendered whiter, tried an experiment on this subject: some 

hut of a colour subject to tarnish. impalpable powdered charcoal procured bj 

The ore of manganese, which is known in washing gunpowder, and dissipating the sul- 

Bei'byshire by the name of black rtfodd, is phur by heat, was placed in a phial Contain- 

remarkable for its spontaneous inflammation ing pure water, in which aplant of pepper- 

with oil. It is of a dark brown colour, of a mint was g^wing ; the roots of the plant 

friable earthy- appearance, partly in powder, were pretty generally in contact with the 

and partly m lumps. If half a pound of charcoal. The experiment was made in the 

this be dried before a fire, and afterward beginning of May 1805 ; the growth of the 

suflTered to cool for about an hour ; and it plant was very vigorous during a fortnight^ 

be then loosely mixed or kneaded with two when it was taken out of the phial ; the 

ounces of linseed oil ; the whole, in some- roots were cut through in different parts ; 

thing more than half an hour, becomes gra- but no carbonaceous matter could be dis- 

dually hot, and at length bursts into flame, covered in them, nor were the smallest fi- 

This effect wants explanation. ^ It seems, in brils blackened by charcoal, though this 

some measure, to resemble the inflammation must have been the case had the charcoal 

of oils by the nitric acid. been absorbed in a solid form 

Manganese was used chiefly by glass- No substance is more necessaiy to plants 

Viakers and potters; but the important dis- than carbonaceous matter; and if thiscan- 

covery of chlorine has greatly extended its not be introduced into the organs of plants 

Utility. See Bxeaching.* except in a state of solution, there is every 

Manita. Several vegetables afford man- reason to suppose, that other substances 

jia ; but the ash, the larch, and the alhagfi, less essential will be in the same case, 

afford it in the largest quantities. He found by some experiments made in 

The ash which affords manna grows na- 1804^ that plants introduced into strongiresh 

turally in all temperate climates ; but Ca- solutions of sugar, mucilage, tanning prin- 

labria and Sicily appear to be the most na- ciple, jelly, and other substances, died ; but 

tiu%l countri^ to m9 Jksee^ QiAt plants fired in the same eolations af t^ 
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they had fermented. At that time, he sup- cess as a manure, contains a large quan^ 

posed that fermentation was necessary to of mucilage, some albuminous matter, and a 

prepare the food of plants; but he after- small quantity of oil. This manure should 

waixls found, that the deleterious effect of be used recent, and kept as dry as possible 

the recent vegetable solutions, was owing before it is applied. It forms an excellent 

to their being too concentrated; in conse- dressing for turnip crops; and is most eco- 

quence of which the vegetable organs were nomically applied by being thrown into the 

probably clogged with solid matter, and the soil at the same time with the seed. Who- 

transpiration by the leaves prevented. In ever wishes to see this practice in its high- 

the beginning of June, in the next year, he est degree of perfection, should attend Mr. 

nsed solutions of the same substances, but Coke's annual sheep-shearing, atHolkHam. 

so much diluted, that there was about only Sea-weeds, consisting of different species 

one two-hundredth part of solid vegetable of fuci, algx, and confervee, are much used 

or animal matter in the solutions. Plants of as a manure on the sea coasts of Britaun and 

mint grew luxuriantly in all these solutions; Ireland. This manure is transient in it3 

but least so in that of the astringent matter, effects, and does not last for more than a 

He watered some spots of grass in a garden single crop, which is easily accounted for 

with the different solutions separately, . and from the large quantity of water, or the ele- 

a spot with common water : the grass wa- ments of water, it cont^ns. It decays with- 

tered with solutions of jelly, sug^r, and out producing heat when exposed to the at- 

mucilage, grew most yigt)rously ; and that mosphere, and seems, as it were, to melt 

watered with the solution of the tanning down and dissolve away. He has seen large 

principlegrew better tlian that watered witli heaps entirely destroyed in less than two 

common water. years, nothing remaining but a Uttle black 

Vegetable and animal substances deposi- fibrous matter, 

ted in the soil, as is shown by universal ex- The best farmers in the west of England 

peneooe, are consumed during the process use it as fresh as it can be procured ; and 

of vegetation ; and they can only nourish the practical results of this mode of apply- 

the plant by affording soUd matters capable ing it are exactly conformable to the theory 

of being dissolved by water, or gaseous sub- of its operation. 

stances capable of being absorbed by the When straw is made to ferment, it be- 

floids in the leaves of vegetables; but such comes a more manageable manure; butthere 

parts of them as are rendered gaseous, and is likewise, on the whole, a great loss of nu- 

that pass into the atmosphere, must produce tritive matter. More manure is perhaps sup- 

a comparatively small effect, for g^es soon plied for a single crop ; but the land is less 




afford as much soluble matter as possible to Lord Meadowbank states, that one pait 

the roots of the plant; and that in a slow of dung is sufficient to bring three or four 

and gradual manner, so that it may be en- parts of peat into a state in which it is fitted 

iaxely consumed in forming its sap and or- to be applied to land ; but of course the 

ganized parts. quantity must vaty according to the nature 

Whenever manures consist principally of of the dung and of the peat. In cases in 

matter soluble in water, it is evidept that which some living vegetables are mixed 

their fermentation or putrefaction should be with the peat, the fei*mentation will be more 

prevented as much as possible ; and the only readily effected. 

cases in which these processes can be use- Manures, from animal substances, in genr 

ful, are when the manure consists principal- eral, require no chemical preparation to fit 

ly of vegetable or animal/dre. The circum- them for the soil. The great object of the 

stsnces necessary for the putrefaction of ani- farmer is to blend them with the earthy con- 

mal substances, are similar to those required stituents in a proper state of division, and 

for the fermentation of vegetable substan- to prevent their too rapid decomposition, 

ces; atemperature above the freezing point. Fish forms a powerful manure, in what- 

tiie presence of water, and the presence of ever state it is applied ;' but it cannot be 

oxygen, at least in the first stage of the pro- ploughed in too fresh, though the quantity 

oess. should be limited. Mr. Young records an 

To prevent manures from decomposing, experiment, in which herrings spread over 

they should be preserved dry, defended a field, and ploughed in for wheat, produced 

from the contact of air. and kept as cool as so rank a crop, that it was entirely laid be- 

possible. fore harvest. 

All green succulent plants contain saccha- £ones are much used as a manure in the 

line or mucila^nous matter, with woody neighbourhood of London. After being 

fibre, and readily ferment. They cannot, broken, and boiled for grease, they are sold 

therefore, if intended for manure, be used to the farmer. The more divided they are, 

too soon after their death. the more powerful are their effects. The 

Sape'cakCf which is used with great «uc- espense or grindioj^ thejp u> ^ nnH iftidd 
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wrobably be repaid by the increase of their A slight incipient fermentation is nii- 

fertilizing powera ; and in the state of pow- doubtedly of use in the dunghill; forby^ 

dcr they might be used in the drill hus- means of it a disposition is brought on in 

bandry, and delivered with the seed, in the the wood) fibre to decay and dissolve, when 

Same manner as rape-cake. it is carried to the land, or ploughed into 

During the putrefaction of urine the the soil ; and wood) fibre is always in great 
greatest part of the soluble animal matter excess in the refuse of the farm, 
that it contains is destroyed it should con- Too great a degree of fermentation is, 
tequently be used as fresh as possible ; but however, very prejudicial to the composite 
if not mixed with solid matter, it should be manure in the dunghill ; it is better that 
diluted with water, as when pure it contains there should be no fermentation at all be- 
too large a quantity of animal matter to form fore the manure is used, than that it should 
a proper fluid nourishment for absorption be carried too far. 
by the roots of plants. Within the last seven years, Mr. Coke has 

Putrid urine abounds in ammoniacal salts ; entirely given up the system formerly adopt- 

and though less active than fresh urine, is a ed on his farm, oi*appl>ing fermented dung ; 

Tery powerful manure. " and he has found, that his crops have been 

Amongst excrementitious solid substances since as good as they ever were, and that 

Used as manures, one ot" the most powerful his manure goes nearly twice as far. 

is the dungoi birds that feed on a/iima/food, In cases when farm-yard dung cannot be 

particularly the dung of sea birds. I'he immediately applied to crops the destruc- 

j^'.ano, which is used to a great extent in tivefermen ation of it should be prevented 

South America, and which is the manure very carefully* 

that fertilizes the sterile plains of Peru, is a The surface should be defended as much 

production of this kind. as possible from the oxygen of the atmos- 

It contains a fourth part of its weight of phere ; a compact marl, or a tenacious 

uric ac d, partly saturated with ammonia, clay, offers the best protection against the 

and partly with potash; some phosphoric air; and before the dung is covered over, 

acid combined with tlie bases, and likewise or, as it were, scaled up, it should be dried 

with lime. Small quantities of sulphate and as much as possible. If the dung is found 

muriate of potash, a little fatty matter, and at any time to heat strongly, it should be 

some qiiartzose sand. turned over, and co(;led by exposure to air. 

J^Tig'ht^oil, it is well known, is a very If a thermometer plunged into the dung 

powerful manure, and very liable to decom- does not rise to above 100 degrt es of Fahr. 

pose. there is little danger of much a. riform mat- 

The disagreeable smell of night-soil may ter flying off. If the temperature is.hig:ber, 

be destroyed by mixing it with quicklime ; the dung should be immediately spread 

and if exposed to the atmosphere in thin abroad. 

lasers strewed over Milh quicklime in fine When a. piece of paper moistened in mu* 

weather, it speedily di'ies, is easily pulve- riatic acid held over the steams arising from 

rized, and in this state may be used in the a dunghill gives dense fumes, it is a certain 

same manner as rape-cake, and delivered test that the decomposition is going too far, 

into the f\irrow with the seed for this indicates that volatile alkali is disi 

The Chinese, who have more practical engaged, 
knowledge of the use and application of W hen dung is to be preserved for any 
manures than any other people existing, time, the situation in which it is kept is of 
mix their night-soil with one-third of its importance. It should, if possible, be de- 
weight of a fat marl, make it into cakes, fended from the sun. To preserve it under 
and dry it by exposure to the sun. These sheds would be of great use ; orto make tlie 
cakes, we are informed by the French mis- site of a dunghill on the north side of a wall, 
sionaries, have no disagreeable smell, and Soot, which is principally formed from 
form a common article of commerce of the the combustion of pit-coal or coal, generally 
empire. * contains likewise substances derived from 

After night-soil, pigeons* dung comes next animal matters. This is a very powerful 

in order, as to fertilizing power. manure. 

If the pure dung of cattle is to be used as It is well fitted to be used in the dry stat6, 

inanure,like the other species of dung which thrown into the ground with the seed, and 

have been mentioned, there seems no reason requires no preparation. Lime should never 

why it should be made to ferment except in be applied with animal manures, unless they 

the soil ; or if suffered to ferment, it should arc too rich, or for the purpose of prevent- 

be only in a very slight degree. The grass ing noxious effluvia. It is injurious when 

in the neighbourhood of recently voided mixed with any common dun^, and tends to 

dung, is always coarse and dark green ; render the extractive matter insoluble, 

some persons have attributed this to a nox- " The doctrine of the proper application 

ious quality in unfermenting dung; but it of manures from organized substances," 

seems to be rather the result of an excess says this eloquent writer, "ofl'ers an iUus- 

•of food furnished to the plants* tration of an important part of the economy 



]MEA MEL. 

•f nature, and of the happy onder in which liah inches, or to the English foot as 114 1» 
at is arranged. 107* For measures of weight, see Bijuinss; 
** The death and decay of animal sub- * MsEascuAux. Keffekil of Kirwan. 
stances tend 1 o resolve organized forms into Colours, yellowish and grayish-white. Mas- 
chemical constituen'ts ; and ^ the pernicious sive. Dull. Fracture hne earthy. Frag- 
cffluFia disengaged in the process, seem to ments angular. Opaque. Streak slightly 
point out the propriety of burying them in shining. Does not soil. Very soft, sectile, 
the soU, where they are fitted to become but rather difficultly frangible. Adheres 
the food of vegatables. The fermentation strongly to the tongue. Feels rather greasy, 
and putrefaction of organized substances in Sp.gr. 1.2 to 1.6. Before the blow-pipe, 
the free atmosphere, are noxious proces- it melts on the edges into a white enamel, 
ses; beneath the surface of the ground they Its constituents are, silica 41.5, magnesia 
are salutary operations. In this case, the 18.25, lime 0.50, water and carbonic acid 39. 
food of plants is prepared where it can be — Klaproth. It occurs in the veins in the ser- 
used ; and that which would offend the sen- pentine of Cornwall. When first dug, it is 
ses and injure the health, if exposed, is con- soft, greasy, and lathers hke soap. Hence 
▼erted by gradual proceases into forms of the Tartars use it for washing clothes. Jn 
beauty and of usefulness ; the fetid gas is Turkey it is made into tobacco-pipes, from 
rendered a constituent of the aroma of the meerschaum dug in Natolia, and near 
flower, and what might be poison, becomes Thebes. See Jameson's mineralogy for an 
nourishment to animals and to man."* entertaining account of the manufacture.* 
* Marble. See Limestors.* ^Me'Onits. Prismato-p>TamidalfeIdspar» 
Marcasite. ^ See Ptritss. Colour, g^yish-white. Massive, but more 
IAarl. See Limsstoice. frequently ci'ystallized. The primitive form 
MiRMoa MsTALLicux. Native sulphate of is a pyramid, in which the angles are 136° 
larjtes. 22', 63** 22'. Its secondary forms are, rec- 
*Mars. The mythological and alche- tangular four-sided prisms, variously acumi- 
mistical name of iron.* nated or truncated. The crystals are small. 
Mass voT. Yellow oxide of lead. See Lead, smooth and spletident. Lustre vitreous. 
Mastic. A resinous substance in the Cleavage, double rectangular. Transpa- 
fonn of tears, of a very pale yellow colour, rent. Harder than common feldspar, buir 
and farinaceous appearance, having little softer than quartz. Easily frangible. Sp. 
smell, and a bitter astringent taste. It flows gr. 2.6. Easily fusible before the blow- 
naturally from the tree, but its produce is pipe, with intumescence. It occurs along 
accelerated by incisions. The lesser tur- with ceylanite and nephehne, in granular 
pentine tree and the lentiscus afibrd the limestone, at Monte Somma near Naples.* 
mastic of commerce. * Melanite. Colour, velvet-black. In 
No volatile oil is obtained from this sub- roundish grains, but more frequently crys- 
stance when distilled with water. Pure al- tallized in a rhomboidal dodecahedron, trun- 
cohol and oil of turpentine dissolve it ; cated on all the edges. Surface of the grains 
water scarcely acts upon it; though by rough and uneven; that of the crystals shin- 
mastication it becomes soft and tough, like ing. Fracture flat conchoidal. Opaque. As 
Wax. ^^ hen chev.ed a little while, howe- hard as quartz. Rather easily frangible. 
Ter. it is wliite, opaque, and brittle, so as not Sp. gr. 3.73. Its constituents are, silica 35 5, 
to be softened a^am by chewing. The alumina 6, lime 32,5, oxide of iron 25.25, 
part msoh'bie jn alcohfli much resembles in oxide of manganese 0.4, loss 0.35. It is 
lis properties caoutchouc. It is used in found in a rock at Frescati near Rome, and 
fumigations, m the com|)'jsitions of varnish- in the basalt of Bohemia.* 
M, and is supposed to strengtiien the gums. * Mkl .atijs. Compounds of mellitic acid 
MxTnAss. See I,ABOftATORT. with the salifiable bases.* 
MiTHTX The earthy or stony matter * Mkilitk, or Ho>kt-8tone. Colour 
which acct^mpanies ores, or envelopes them honey-yellow. Rarely massive. Cnstalliz- 
in the earth. ed. Its primitive figure js a pyramid of 
•M£iD0w-oi»E. Conchoidal Bog hioN-oBE.* 118^ 4', and 93** 22'. The secondary figures 
Mrasctils. ?'u English measires of are ; the primitive, truncated on the apices; 
capacity are according to the following table; on the apices and angles of the common 
One gallon, wine mea- /|. . ba.se; and the angles on the common base 
sure, is equal to ^tourquars. bevelled. Externally sraoo^ hand splendent. 
One quart, - two pints. Cleavage pyramidal. Fracture p«'ifeci con- 
One pint, - - 28.875 cub'cinches. choidal. Semi-transparent. Refructs double. 
The pint is subdivided by chemists and in the direction of the pyramidal plane, 
apotliecaries into 16 ounces' Harder than g^ pstim, but softer than cal- 
The gallon, qiart. and pint, ale measure, careous spar. Brittle. Sp. gr. 1.4 to 1.6, 
are to the measures of the same denomina- Before the bl'>v^ pipe, it becouies white and 
tions, wiiie measure, respectively, as 28' to opaque, w'.li black spots, and is ai length 
231. See Acid (Mv. Hi A lie). re.iuced to ashes, when heatev^ in a close 
The Paris foot is equal to 12.789 £ng- vessel, it becomes black* It is slightly resino- 
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ilectrie by friction. Its cotistitueHts ti^, upper part of a barometer tube. At tb& 

ilamina 16, melUtic acid 46, water of ctys- temperature of about 656"^, it boils rapidly, 

tellization 3^. — Klaproth It occurs super- and rises copiously in ilimes. When expos- 

Smposed on bituminous wood, and earth coal, ed to such a heat as may cause it to rise 

and is usudly accompanied with sulphur, quickly in the vaporous form, or about 600^, 

It has Mtherto been found only at Artem in it gradually becomes converted into a red 

Thuringia.* oxide, provided oxygen be present. This 

♦ Mbltiitg. See Caloric, change of was formerly known by the name of pre- 
ttate.* cipitate per se. A greater heat, however, 

* BlKifACHAsxTE. Colour grayish-black. revives this metallic oxide, at th^isame time 
Occurs only in very small flattish angular that the oxygen is again extricated. Ten 
rrains, which have a rough glimmering sur- days or a fortnight's constant heat is required 
nee. Glistening ; adamantine, or semi-me- to convert a few grains of mercury into pre- 
tallic lustre. Cleavage, imperfect. Opaque, cipitate per ae in the small way. 

Vot so hard as magnetic iron-sand. Brittle. if'rom this volatility of mercury, it is coin- 
Retains its colour in the streak. Sp. gr. monly purified by distillation. 
4.3 to 4.4. It is attractible by the magnet. Mercury is not perceptibly altered by 
but in a much weaker degree, than magnetic mere exposure to the air f though by long 
iron-stone. Infusible without addition. It agitation, with access of air, it becomes con- 
tinges borax of a greenish colour. Its con- verted into a black powder or oxide, which 
•tituents are oxide of iron 51, oxide of tita- gives out oxygen by heat, the metal being 
■iiim 45.25, oxide of ro&nganese 0.25, silica at the same time revived. 
3.5. — Klaproth, It is found, accompanied * When calomel or protochloride of mer- 
with fine quartz-sand, in the bed of a rivulet cury is acted on by potash- water, it yields 
which enters the valley of Manaccan in the pure black protoxide ; and when corro- 
Corn wall.*^ si ve sublimate or the deutochloride is treated 

* Menilite. A sub-species of indivisible in ihe same way, it affords the reddeutoxide. 
quartz. It is of two kinds ; the brown and The foruier oxide, heated with access of air» 
the gray. Brovm memtite is chesnut-brown, slowly changes into tlie latter. The consti- 
inclining to liver-brown. It occurs tuberose, tuentsofthe first are 100 metal -|- 4 oxy- 
Extemal surface, rough and dull ; 'internal gen ; of the second 1U> 4~ 8* Hence the 

E listening. It has sometimes a tendency to prime equivalent of mercury is 25. At a 

imellar distinct concretions. Fracture very red heat both oxides emit their oxygen, and 

flat conchoidal. Translucent on the edges, pass to che metallic state. A moderate heaC 

Scratches glass. Easily frangible. Sp. gr. converts the black oxide, partly into running 

2.17. Infusible. Its constituents are, silica mercury, and partly into red oxide. 1 he 

85.5, alumina 1, lime 0.5, oxide of iron 0.5, deutoxide, as usually prepared from the ni« 

Water and carbonaceous matter 11.0. Found trate by gentle calcination, is in brilliant 

at Menil Montant near Paris, imbedded in red scales, which become of an orange hue 

adhesive slate, as flint is in chalk. when finely comminuted. It frequently 

Gray MeniUte, Colour yellowish-gray, contains a little undecomposed subnitrate. 
Tuberose, internally glimmerin^^ or dull. By triturating mercury with unctuous or 
JPracture as above. Semi-hard m a high viscid matters, it is changed partly into pro- 
degree. Easily frangible. Sp. gr. 2.3. It toxide, and partly into very minute i^lobules. 
occurs at Argenteuil near Paris, imbedded By exposing mercurial ointment to a mode- 
in a clayey marl. — Jameson,* rate heat, the globules fall down, while a 

♦ MiPHiTic Acid. Cai^bowic Acid.* proportion of the fxide remains combined 
Menstruw, a word synonymous with with the grease. This light gray chemicsd 

■Bol vent. ^ compound is supposed to possess all the vir- 
MsacvRT is distinguished from all other tues of the dark coloured ointment, and to 
metals by its extreme fusibility, which is be cheaper and more convenient in the ap- 
such, that it does not take the solid state plication. Mr. Donovan, who introduced it^ 
\intil cooled to the thirty-ninth degree below forms it directly by exposing a mixture of 1 
on Fahrenheit's thermometer ; and of part of black oxide, and 24 parts of hogs' 
course it is always fluid in the temperate cli- lard, to a heat of 350'', for about two hours, 
mates of the earth. Its colour is white, and Red oxide of mercury is acrid and poison- 
rather bluer than silver. In the solid state ous, and carries these qualities into its saline 
it is malleable ;§ its specific gravity is 13.6. combinations. The protoxide is relatively 
It is volatile, and rises in small portions at bland, and is the basis ofall the mild mercu- 
the common temperature of the atmosphere, rial medicines. 

as is evinced by several experiments, more 1. When mercury is heated in chlorine, it 

©specially in a vacuum, such as obtains in the burns with a pale red flame, and the sub- 

" " stance called corrosive sublimate is formed. 

^ The reader will find an ample account This deutochloride may also be formed by 

of the freezing of quicksilver in Dr. Blag- mi»ng together equal parts of dry bi-deuto- 

den's History, vol. Ixxxiii, of the Fhiloso- sulphate of mercury and common salt, and 

phical Tranaiiction3« subliming. The corrosiTe sublimate rise% 
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vtkd incnists the top of the vessel, in the deutochloiide, by triturating four parts of 
form of a beautiful white semi.transparent the latter with three of quicksilver, till the 
mass, composed of very small prismatic globules disappear, and subjecting the mix- 
needles. It may be obtained in cubes, and ture to a subliming heat. By levigating and 
rhomboidal prisms, or quadrangular prisms, edulcorating with warm water the sublimed 
with their sides alternately narrower, and grayish-white cake, the portion of soluble 
terminated by dihedral summits. Its sp. gr. corrosive sublimate which had escaped de- 
is 5.14. Its taste is acrid, sty pto- metallic, composition is removed. It may also be 
and eminently disagreeable. It is a deadly made by adding solution of protonitrate of 
poison. Tiwenty parts of cold water dissolve mercury to solution of common salt. The 
it, and less than one of boiling water. luO protochloride or calomel precipitates. The 
parts of alcohol at the boiling temperature following is the process used at Apotheca- 
dissolve 88 of corrosive sublimate; and at ries' Hall, London; 50 lbs. of mercury are 
70** they dissolve 37.5 parts. The constitu- boiled with 70 lbs. of sulphuric acid, to dry- 
ents of this chloride are,— ness, in a cast-iron vessel ; 62 Jbs. of the dry 
Mercury, 25 73.53 , salt are -triturated with 40^ lbs. of mercury. 
Chlorine, 9 26.47 , until the globules disappear, and 34 lbs. of 

It may be recognized by the following common wdt are then added. This mixture 
characters : Tt volatilizes in white fumes, is submitted to heat in eartlien vessels, and 
which seem to tarnish a bright copperplate, from 95 to 100 lbs. of calomel are the re« 
but really communicate a coating of metal- suit. It is washed in large quantities of dis>- 
lic mercury, which appears glossy wliite on tilled water, after having been ground to a 
friction. When caustic potash is made to fine and impalpable powder, 
act on it, with heat, in a glass tube, a red When protochloride of mercury is verr 
colour appears, which by gentle ignition va- slowly resublimed, four-sided prisms, termi- 
nishes, and meWlie mercury is then found nated by pyramids, are obtained. It is near- 
to line the upper part of the tube in minute ly tasteless and insoluble, and is purgative in 
globules. Solution of corrosive sublimate doses of five or six grains. Its sp. gr. is 
reddens litmus paper; but changes sirup of 7.176. Exposure to air darkens its sunace. 
violets to green. Bicarbopate of potash When two pieces are rubbed in the dark,' 
throws down from it a deep brick-red they phosphoresce. It is hot so volatile as 
precipitate, 'from which metallic mercury the deutochloride. Nitric acid dissolves 
maybe procured by heating it in a tube, calomel, converting it into corrosive subli-' 
Caustic potash gives a yellow precipitate ; mate. Protochloride of mercury is con- 
but if the solution be very dilute, a white posed of 

cloud only is occasioned, which becomes Mercury, 25.. 84.746 

yellowish-red on subsidence. Lime-water- Chlorine, 4.5 15.254 

causes a deep yellow, verging on red. Wa- We have also two sulphurets of mercury ; 

ter of ammonia forms a white precipitate, the black or etfdopa mineral; and the red at 

which becomes yellow on being heated, cinnabar. « 

With sulphuretted hydrop^'en and hydrosul- The fir^t is easily made by heating or tfi. 

pburets, a black or blackish-brown precipi- turating the ingredients together, or by add* 

tate appears. Nitrate of silver throws down ing a hydrosulphuret of alkali to a merca- 

the curdy precipitate characteristic of mu- rial saline solution. It consists of 

tiatic acid ; and the protomuriate of tin give's Mercury, 25 92.6 

a white precipitate. The proper antidote to Sulphur, 2 7.4 

the poison of corrosive sublimate, is the When the black sulphuret is exposed t« 

white of e^ or albumen, which converts it a red heat in earthen pots, cinnabar sub- 

tnto calomel. Sulphuretted hydrogen water limes, which, when reduced to powder, is 

may also be employed, along with emetics, of a beautiful red colour, and is used as a 

From six to twelve grains were the mortal pigment under the name of verndlion. Its 

doses employed by Orfilain his experiments sp. gr. is about 10. It is insoluble, insipid, 

on dogs. They died in horrible convulsions and burns with a blue flame. If it be mixed 

generally in two hours. But when, with the with half its weig:ht of iron filings, and dis^ 

mger quant%, the whites of eight eggs tilled in a retort, it yields pure mercury. It 

were thrown into the stomach, the animsds is deutosulphuret, and consists of 

soon recovered, after vomiting. Corrosive Mercury, 25 86.2 

tablimate, digested with albumen for some Sulphur, 4 13.8 

time, was given in considerable doses, with The salts of mercury have the foUowiof 

impunity. The instructions given under general charactere : — 

arsenicfor examination of the bowels of a 1 . A dull red heat volatilizes them, 

person supposed to be poisoned, are equally 2. Ferroprussiate of potash gives a white 

applicable to poisoning by corrosive subli- precipitate, 

mate ; and the appearances are much the 3. Hydrosulphuret, black, 

same. 4. Muriate of soda, with the protoBalt% 

2. Protochloride of mercury, mercuriiu white. 

jiddt, OS calom^, a vemXij fomed from l^e $» Gdlic icld> orange-yellow. 
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6. Plate of copper, quicksilver.* aaiercnxy is sublimed in the metallic form. 

The sulphuric acid does not act on this Nitrate of mercury is more soluble in hot 
metal, unless it be well concentrated and than cold water, and affords crystals by cool- 
boiling. For this purpose mercury is poured ing*. It is decomposed by the affusion of a 
into a glass retort, with nearly twice its large quantity of water, unless the acid be 
weight of sulphuric acid. As soon as the in excess. 

mixture is heated, a strong eifervescence A fulminating preparation of mercury was 

takes place, sulphurous acid gas escapes, discovered by Mr. Howard. A hundred 

the surface of the mercury becomes white, grains of mercury are to be dissolved by 

and a white powder is produced : when the heat in an ou|ice and half by measure of ni- 

gas ceases to come over, the mercury is trie acid. This solution being poured cold 

found to be converted into a white, opaque, into two ounces by measure of alcohol in a 

eaustic, saline mass, at the bottom of the re- glass vessel, heat is to be applied, till eifer- 

tort, which weighs one-third more than the vescence is excited. A white vapour undu- 

mercury, and is dt-composed by heat. Its lates on the surface, and a powder is gradu- 

fixity is considerably greater than that of ally precipitated, which is immediately to 

mercury itself. If the heat be raised, it be collected on a filter, well washed, and 

gives out a considerable quantity of oxy- cautiously dried with a very moderate heat, 

gen, the mercury being at tlie same time This powder detonates . loudly by gentle 

revived. heat, or slight friction. 

Water resolves it into two salts, the hi- I'be acetic and most other acids combine 

sulphate and subsulphate ; the latter is of a with the oxide of mercury, and precipitilte 

yellow colour. Much washing is required it from its solution in the. nitric acid. 

to produce this cqloiir, if cold water be When one pavt of native sulphuret of an- 

tised ; but if a large qtiantity of hot water be timony is triturated or accurately mixed with 

poured on, it immediately assumes a bright twopartsofcorrosivesublim^te,and exposed 

lemon colour. In this state it is called tur- to distillation ; the chlorine combines with 

peth minerah The other affords, by evapo- the antimony, and rises in the form of the 

ration, small, needlv, deliquescent crjstals. compound called butter of antimony, while 

The fixed alkalis, magnesia, and linje pre- the sulphur combines with the mercury, 

cipitate oxide of mercury from its solutions; and forms xinnabar. If antimony be used 

these precipitates are reducible in closed instead of the sulphuret, the residue which 

vessels by mere heat without addition. rises' last consists of running mercury, in- 

The nitric acid rapidly attacks and dis- stead of cinnabar. 

solves mercury, at the same time that a large Mercury, be^ng habitually fluid, very rea- 

quantity of nitrous g^ is dis^gaged ; and dily combines with most of the metals, to 

the colour of the acid becomes green during which it communicates more or less of its 

its escape. Strong nitric acid takes up its fusibility. When these metallic mixtupet 

own weight of mercury in the cold; and contain a sufficient quantity of mercury to 

^lis solution will bear to ^e diluted with render them soft at a mean temperature^ 

■water. But if the solution be made with they are called amalgams, 

the assistance of heat, a much larger ^uan- , It very readily combines w^ith gold, sil- 

tity is dissolved; and a precipitate will be ver, lead, tin, bismuth, and zinc; more dif- 

aflforded by the addition of distilled water, ficultly with copper, arsenic, and antimony; 

which is of a yellow colour if the w^ater be and scarcely at all with platlna or iron: it 

hot, or white if it be cold ; and greatly re- ' does not unite with nickel, manganese, or 

sembles the turpeth piineral produced with cobalt ; and its action on tungsten and 

sulphuric acid; it has accordingly been cal- molybdena is not known. Looking-glasses 

led nitrous turpeih, are covered on the back surface witli an 

All the combinations of mercury and ni- amalgam of tin. See Silvbilihg. 

trie acid are very caustic, and form a deep Some of the uses of mercury have alrea- 

purple or 'black spot upon the skin. They dy vbeen mentioned in the present article, 

afford crystals, which differ according to the The amalgamation of the noble metal% 

state of the solution. When nitric acid has water-gilding, the making of vermilion, the 

taken up as much mercury as it can dissolve silvering of looking-glasses, the making of 

by heat, it usually assumes the ' form of a barometers and theiTOometers, and the pre- 

white saline mass. When the combination paration of several powerful medicines, are 

of nitric acid and mercury is exposed to a the principal uses to which this metal is 

gradual and loilg continued low heat, it gives applied. ' 

out a portion of nitric acid, and becomes Scarcely any substance is so liable to 

converted into a bright red oxide, still re- adulteration as mercury, owing to the pro- 

taining a small portion of acid. This is perty which it possesses of dissolving com- 

knownby the nvime of red precipitate, and plfetely some of the baser metals. This 

is much used as an escharotic. union is so strong, that they even rise along 

When red precipitate is strongly heated, with the quicksilver when distUIed. The 

a large quantity of oxygen is disengag- impurity of mercury is generally indicated 

ed, together with some nitrogen, and tlie by itsduU aspect; by itstaraishini^i and b^ 
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comings covered with a coat of oxide, on * Mssottpv. Prismatic zeolite. This 

long exposure to the air; by its adhesion to species of the genus zeolite, is divided by 

the sunace of glass; and, when shaken Professor Jameson into three sub-specie^ 

-vnth water in a bottle, by the speedy for^ the fibrous zeolite, natrolite,and meidy zeo- 

nation of a black powder. Lead and tin lite; which see * 

are frequent impurilies, and the mercury * Metals. The most numerous class of 

becomes capable of taking up more of undecompounded chemical bodies, distin- 

these, if zinc or bismuth be previously ad- guished by the following general charao* 

ded. In order to discover lead, the mercury ters : — 

may be agitated with a little water, in order 1. They possess a peculiar lustre, which 

to oxidize that metal. Pour off the water, continues in the streak, and in their smal< 

and digest the mercury with a little acetic Jest fragments. 

acid. This will dissolve the oxide of lead, 2. They are fusible by heat ; and in fu« 

which will be indicated by a blackish pre* aon retain their lustre and opacity, 

cipitate with sulphuretted water. Or to 3. They are iJl, except selenium, excel- 

this acetic solution add a little sulphate of lent conductors both of electricity andcalo- 

soda, which will precipitate a sulphate of ric. 

lead, containing, when dry, 72 per cent of 4. Many of them may be extended under 
metal. If only a very minute quantity of the hammer, and are called malleable ; or 
lead be present in a large quantity of mer- under the rolling press, and are called lamin- 
cur}', it may be» detected by solution in ni- able ; or drawn into wire, and are called 
trie acid, and the addition of sulphuretted ductile. This capability of extention, de- 
water. A dark brown precipitate will ensue, pends in some measure on a tenacity pecu- 
and will subside if allowed to stand a few liar to the metals, and which exists in the ^- 
days. One part of lead may thus be sepa- different species with very different de« 
rated from 15263 parts of mercury. Bis- grees of f()rce. See Conxsioif . 
muth is detected by pouring a nitric solu- 5. When their saline combinations are 
tion, prepared without heat, into distiUed electrized,the metals separate at the resino- 
water; a white precipitate will appear if electric or negative pole, 
this metal be present. Tin is manifested, 6. When exposed to the action of oxy- 
in like manner, by a weak solution of nitro- gen, chlorine, or iodine, at an elevated tem- 
mnriate of gold, which throws down a pur- perature, they generally take fire, and, 
pie sediment; and zinc by exposing the combining with one or other of these 
metal to heat. three elementary dissolvents in definite 

The Nack oxide is rarely' adulterated ; as proportions, are converted into earthy or 

it would be difficult to find a substance saline looking bodies, devoid of metallic 

well suited to this purpose. If. well pre- lustre and ductility, called oxides, chlorides, 

pared, it may be totally volatilized by heat, or iodides. 

The red oxide of mercury by nitric add is 7, They are capable of combining in their 

very liable to adulteration with red lead, melted state with each other, in almost 

Itsbould be totally volatilized by heat. every proportion, constituting the irapor- 

JRed 9ulphuret of mercury is frequently tant order of metallic alloys; in which the 

adulterated with red lead; which may be characteristic lustre and tenacity are. pre^ 

detected by heat. served. ^:ee Allot. 

Corrowve tfturiate of mercury. If there be 8. From this brilliancy and opacity con- 
any reason to suspect arsenic in this salt, jointly, they reflect the greater part of the 
the fraud may be discovered as follows : light which falls on their surface, and hence 
Dissolve a small quantity of the sublimate form excellent mirrors, 
in distiUed water; add a solution of carbo- 9. Most of them combine in definite pro- 
oate of ammonia till the precipitation ceas- portions with sulphur and phosphorus, 
es, and filter the solution. If, on the addi- forming bodies frequently of a semi-metallic 
tion of a few drops of ammoniated copper aspect ; and others unite with hydrogen, 
to this solution, a precipitate of a yellowish- carbon and boron, giving rise to peculiar 
green colour be produced, the sublimate gaseous or solid compounds, 
contains arsenic. 10. Many of the metals are capable of as- 

Sub-wuriate of mercury, or calomel, suming, by particular management, cr}'sta]- 

should be completely .saturated with mer- line forms ; which are, for the most part, 

cury. This may be ascertained by boiling, either cubes or octohedrons. 

for a few minutes, one part of calomel with The relations of the metals to the various 

a thirty-second part of muriate of ammonia objects of chemistry, are so complex and 

in ten parts <^ distiUed water. When car- diversified, as to render their classification 

bonate of potash it added to the filtered so- a task of peculiar difficulty. I have not seen 

lotion, no precipitation will ensue, if the any arrangement to which important ob- 

calomel be pure. This preparation, when jections may not be offered ; nor do I hope 

nibbed in an earthen mortar with pure am- to present one which shall be exempt from 

menia, should become intensely black, and criticism. The main purposes of aroethodi- 

•hptdd exhibit nothing of an orange hue* cal distribution are to facilitate the acquirer 
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jBitnf^ retention, and ft^Hefttion of know- 
ledge. With regard to metals in general, 
I conceive these purposes may be to a con- 
siderable extent attained, by- beginning with 
those which are most eminently endowed 
with the characters of the genus, which 
most distinctly possess the properties that 
constitute their value in common lite, and 
which caused the early inhabitants of the 
earth to give to the first metalhirgists a 
place in mythology. Happy had their 
idolatry been always confined to such real 
benePactors ! 

Inventas aut qui vitam excohi^e perartes^ 
Quiqne sui memores, alios fec^re merendo. 
By arranging metals according to the de- 
gree in which they possess the obvious 
qualities of unalterability by common 
agents, tenacity and lustre, we also concili- 
ate their most impkjrtant ciiemical relations, 
namely, those to oxygen, chlorine and io- 
dine ; since their metallic pre'eminence is, 
popularly speaking, inversely as their af)i- 

General Table 



nitiesfbi* these dissolvents. In a strictT/ 
scientific view, their habitudes with oxygeii, 
should perhaps be less regarded in their 
classification, than with chlorine ; for this 
element has the iBost energetic attractiiORs 
for the metals. But, on the other hand, oxy- 
gen, which forms one-fifth of the atmos^ 
pheric volume, and eight-ninths of the 
aqueous mass, operates to a much greater 
extent among metaUic bodies, and inces' 
santly modifies tlieir form, both in nature 
and art. Now the order we propose to fol- 
low wilt indicate very nearly their relations 
to oxyipen. As we progressively descend, 
the influence of that beautiful element pro- 
g^ssively increases. Among the bodies 
near the head, its powers are subjugated by 
the metallic constitution ; but among those 
near the bottom, it exercises an almost des- 
potic sway, which Volta's magical pile, di- 
rected by the genius of Davy, can only sus^ 
pend for a season. The emancipated mehd 
soon relapses under the dominion of oxygen^ 

of the Metals, 
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1 Platinum 

2 Gold 

3 Silrer 

4 Palladiam 

5 Mereury 

6 Copper 

7 Iron 

8 Tin 

OLead 

10 Nickel 

11 Cadmium 
IS Zinc 

13 Bisinath 

14 Antimony 

15 Man 



Sp. Gr. 



nete 



16 Cobaft 



17 Tellurium 

18 ArKnie 

19 Chromium 

20 Molybdenum 

21 Tungsten 

22 Columbiura 

23 Selenium 

24 Osmium 

25 Rhodium 
W Iridium 

27 Uranium 

28 Titanium 

29 Cerium 

30 Wodanium 

31 Potassium 

32 Sodium 
M Lithium 
34 Calcium 
3J Barium 

36 strontium 

37 Magnesium 
'8 Yttrium 

39 Glucinum 

40 Aluminum 

41 Thorinuin 

42 Zirconium 

43 Silidum ^ 



2147 

19.30 

I0.4S 
11.8 

13.6 

8.9 

7.7 

7.29 

11.35 
8.4 
S.6 
6.9 
9.88 

6.70 

8. 

8.0 

6.115 

C8.35? 
15.76? 

5.90 

8.6 
17.4 

5.6? 

4.3? 

? 

10.65 

1868 

9.0 

'? 
? 

11.47 

0.865 
0.972 
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Mur. amroon. 
5 Siilph. iron 
\ Nitr.mercury 

Common salt ■ 

Prus. mercury 
C Common Salt 
iHeat 

Iron ' 

C SucciB. soda 

( with perox. 

CoiT. sublim* 

, Suiph. soda 

Sulph. potash? 

Zinc 

Alk. carbon. 

Water 
C Water' 
IZine 

Tartr, pot. 

Alk. rarbon. 
C Water 
\ Antimony 

Nitr. lekd 

Do. 

Do.? 
Mur., lime ? 
Zinc or inf. gal 
5 Iron 
1 Sulphite am. 

Mercury 

Zinc? 
Do.? 
Ferropr. pot. 
Inf. galls 
Oxal. amm. 
Zinc 

C Mur. plat. 
1 Tart, acid 



Colour of precipitates by 



Ferroprussiate 
of potash. 



Yellowish white 

Wlute 

Deep oran^ 
White passing 

to ye'Iow 
Red-brown 
Blue^ or white 
passing to blue 

White 

Do. 

Do. 

Do. 

Do. 

Do. 
With dilute so 

lutions white 
White 
Brown-yellow 



White 

Green 
Brown 
Dilute acidf 
Olive 



m^ 







Brown-red 
Grass-green 
Miik-white 
Pearl- gray 





Xufqs. of galis. 



Green; met* 
Yel. -brown 

prange-yellow 

Brown 
Protox^ 
Perox. black * 



White 
Gray-white 




Yellow 

Whitefromwa-j 
ter 


Y«)low-white 

Yellow 



Brown 
Deep brown 



Orang6 

Purple passing 
to deep blue 



Choeolate 
Red-brown 







Hvdrosui- 
phurets. 



Yellow 

Blaek 
Blackish brown 

Brownisb-black 

Black ( 

Bbck 

C Pretox. Mack 
i Perox. yellow 
Black 
Do. 
Orange-yellow 
Whiti 
Black-brown 



Sulphuretted 
hydrogen. 




Orange 

White 
Black 

Blackish 

Yellow 
Oree^ 



Chocolate 



Brown 

Black 


Orange-yellow 
Yellowiah-white 
Black-brown 

Orange 

Milkinesa 
O 



Yeltow 



Brown 



Brown-yelloiw 

Onuw-green 

White 



Ni* 
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The first 12 are malleable ; and so are the information as possible respecting them> 

51st, 32d, and 33d in their concealed state, compared the physical or exterior charac- 

The first 16 yield oxides, which are neu- ters of these bodies; and even did more, ' 

tral salifiable bases. in subject! njs^ them to chemical analysis, by 

The metals 17, 18, 19, 20, 21, 22, and 23, means as ingenious as exact, 

*re acidifiable by combination with oxygen. «• It results from his researches, that the 

Of the oxides of the rest, up to the 31st, stones which fell in England, in Italv, in 

little is known. I'he remaining metals form, Germany, in the East Indies, and in other 

with oxygen, the alkaline and earthy bases, places, have all such a perfect resemblance. 

The order of their affinity for oxygen, as that it is almost impossible to distinguish 

fiu- as it has been ascertained, is stated in the them from «ach other; and what renders 

table of Elective ATT&icTioK of oxygen the similitude more perfect and more strik- 

and the metals. in^ is, that they are composed of the same 

We shall now give an example of the principles, and nearly in the same propor- 

method of analyzing a metallic alloy, of sil- tions." 

vcr, copper, lead, bismuth, and tin. 1 hav« given this just and handsome tri- 

Let it be dissolved, with the aid of heat, bute to English genius in the form of a quo- 
in an excess of nitric acid, sp. gr. 1.23. tation from the French chemist; by appro- 
£vaporatc the solution almost to dryness, priating the lapguage to one's self, as has 
and pour w«ter on the residuum. We shall been practised in a recent compilation, the 
thus obtain a solution of the nitrates of sik force of the compliment is in a great mea- 
ner, copper, and lead, while the oxides of sure done away. 

"tin and bismuth will be left at the bottom. 'f I should have abstained," continues M, 

By exposing the latter mixture, to the ac- Vanquelin, « fi-ora any public notice of an 

tion of nitric acid, the oxide of bismuth wiU object, which has been treated of in so able 

be separated from that of tin. To deter- a manner by the English chemist, if he him- 

fnine the proportions of the other metals, «elf had not induced me to do so, during 

we pour first into the hot and pretty dilute his residence in Paris ; had not the stones 

lolation, muriatic acid, which will throw which 1 analyzed been from another coun- 

^own the silver. After filtration, we add try; and had not the interest excited by 

sulphate of soda, to separate the lead ; and the subject, rendered this repetition excu- 

€nally, carbonate of potash to precipitate sable. 

the zinc. The quantity of each metal, may «lt is therefore to gratify Mr. Howard; 

now be deduced from the weight of each to give, if possible, more weight to his ex- 

precipiUtc, according to its specific nature, perimenU; and to enable philosophers to 

a^eeably to the principles of composition, place full confidence in them, rather than 

"given under the individual metals. See to offer any thing new, that 1 publish this 

OaKs {Analynsofy* memoir." Jvumal des Minetj No. 76; and 

• Mktboholites, or MB-rEonic Stohes, are TiUoch*9 Mag: vol. xv. p. 346. 
peculiar solid compounds of earthy and me- It is remarkable, that all the stones, at 
tsdlic matters, of nng^ar aspect and com- whatever period, or ill whatever part of the 
position, which occasionally descend from w^orld, they may have faUen, have appeared, 
the atmosphere, usually from the bosom of as far as they have been examined, to con- 
aluminous meteor. This phenomenon af- sist of tlie same substances; and to have 
fords an instructive example of the triumph nothing similar to them» not only among the 
of human testimony, over philosophical minerals in the neighbourhood of the places 
scepticism. The chronicles of almost eveiy^ where they were found, but among ail that 
age had recorded the fall of ponderous have hitherto been discovered in our earth, 
atony or earthy masses from the air ; but the as far as men have been able to penetiate. 
evidence had been rejected by historians. For the chemical analysis of a considerable ' 
forsooth, because the phenomenon was not number of specimens we are particularly 
within the range of thdr pMlowphy, At indebted to Mr. Howard, as well as to Klap- 
length the sober and solid researches of roth and Vauquelin, and a precise mineralo- 
physical science, put to shama the incredu- gica) description of them has been given by 
tty of the metaphysical school. &e Count de Boumon and others. 

•* While all Europe,** says the celebrated They are all covered with a thin crust of 

Vauquelin, " resounded with the rumour of a deep black colour ; they are without gloss, 

stones fallen from the heavens, and while and their surface is roughened with small 

philosophers, distracted in opinion, were asperities. Internally they are grayish, and 

framing hypotheses to explain their origin, of a gianulated texture, more or less fine, 

each according to his own fancy, the Hon. Four different substances are interspersed 

Mr. Howsj^d, an able English chemist, was among their texture, easily distinguished by 

pursuing iii nlence the only route which a lens.- The most abundant is from the size 

could lead to a solution of the problem. He of a pin's head to that of a pea, opaque, 

collected specimens of stones which had with a little lustre like that of enamel, of a 

^en8tdiff€ieattiiD9^proaml « much ipay colour aometimfig inclined to biovq, 
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and liard enough to give faint sparks with Various lists of the peiiods, places, and 
sUel. Another is a martial pyrites, of a appearances of these showers ot stony aid 
reddish-yeUow colour, black when powder- earthy matters, have been given trom time 
ed, not very firm in its texture, and not at- to time in the scienuftc Journals. I he !>• 
tpactible by the magnet, A third consists test and most complete is that pubhshed in 
of small particles of iron in a periectly m«- the Ist vol. of the Ed. Phil. Joupn.compil^ 
talhc state, which give to the mass the qual- pailly from a printed lidt by Ciiladm, and 
ity of being attracted by the magnet, though partly from a manuscript one of Mr. AJian, 
in some specimens they do not exceed wo read some years ago, at the Royal &oe.ety 
per cent of the whole weight, while in of Edinburgh. It appean that Domemco 
others they extend to a fourth. These are TroUi, a Jesuit, published at Modena^m 
connected togetl>er by a fourth of an eailhy 1766; a work enUtled, I^ila Caduta rfi «a 
consistence in most, so that they may be Sasao daU Aria, ragionamento^ m which tuc 
broken to pieces by the fingers with more ingenious author prpvea, in the clearest man- 
or less difficulty. The black crust is hard ner, both from ancient and modern histo^, 
enough to emit sparks with steel, but may that stones had repeatedly fallen from the 
be broken by a stroke with a hammer, and heavens. This curious dissertation (wjwia- 
appears to possess the properties of the nwnto) is inlhe possession of Mr. Allan, ine 
very attractible black oxide of iron. Their compilerot the new: hsi justly observes,ttat 
apecific gravity varies from '3.352 to 4.281. nothing can show more strikingly the unf 
The crust appears to contain nickel uni- versality and obstinacy of tliat scepiicBi^ 
ted with iron, but Mr. Hatchett could not which discredits every thing that it csnnoi 
determine its proportion. The pyrites he understand, than the circumstance thatfitf 
estimates at iron .68, sulphur .13, nickel work should have produced so little ettec^ 
.06, extraneous earthy matter .13. In the and that the numerous foils of meteonc 
metaUic particles disseminated through the stones should have ao^long been m^ 
mass, the nickel was in the proportion of among the inventions of jgaorant cr^uJi^ 
one part, or thereabout, to three of iron. Mr. Howard's admirable dissertation, was 
The hard separate bodies g^ve silex .50, pubhslied in the Phil. Tians. for \m, « 
magnesia .15, oxide of iron .34, oxide of is reprinted in thfs 13th vol. ot TiUoca^s 
n^ickel .025; and the cenvent, or matrix, Magazine, and ought to be studied as a p 
silex .48, magnesia .18, oxide of iron .34, tern of scientific research. The toJlowrmf 
oxide of nickel .025. The increase, of Table is copied from the above Journal :- 
weight in both these arose from the higher ' cm. 

oxidation of the iron. These proportions CniioiroiooiCAL X^ist oh MsTSoaic^bTOXW. 
are taken from the stones that fell at Bena- Sect. I.— Before the Christian £ra. 

res on the 19th of December 1798. . BiviHoh I.— Contiuning those which can w 

The solifary masses of native iron, that referred pretty near]|r to a date. 

have been found in Siberia, Bohemia, Sene- A. C. 

gal, and South America, likewise agree in 1478. The thunderstone m Crete, mc" 
the circumstance of being an allov of iron tioned by Malchus, *n^ regarded piw»- 
and nickel ; and are either of a cellular tex- bly as tlie symbol of- Cybeie.— Chrmw 
ture, or have earthy matter disseminated nfParosy 1. 18, 19. i j * veA 

among the metal. Hence, a similar origin 1451. Shower of Stones which destroyer 
has been ascribed to them. the enemies of Joshua at Bcth-hoion.- 

Laugier, and afterward Thenard, founA Joahua, chap. x. 11. 
chrome hkewise, in the proportion of about 1200. Stones preserved at Orchomenos.- 
one per cent, in different meteoric stones PatManta«. . • 

they examined. 1168. A mass of iron upon Mount Ida in 

In all the instances in which these stones Crete.— C'Ar«i»c/e af/'aroa, I. 22. ^ 
have been supposed to fall from the clouds, 705 or 704. The A^icyle or sacred rtMC»» 
and of which any perfect account has been which fell in the reign of ^"™*'. • Ly/ 
given, the ap pearance of a luminous meteor, nearly t^e same shape a*those whicn ^ 
exploding with loud noise, has immediately at the Cape and at Agram. Flviarcih 
precedec^ and hence has been looked to as J^um, .« 

the cause. The stones likewise have been 654. Stones which fell upon M<»«»»^. 
more or less hot, when found immediately in the reign of TuUus HostiMus.-- w^ 
after their supposed fall. Different Opinions cecidere cmlo laptdea.'^-^IAv, 1. ^Y-. . j^ 
however have been entertained on this sub- 644. Five stones which fell in viMn*» 
ject, which is certainly involved in much the country of Song,— De ^^^'^* uj^ii 
difficulty. Some have supposed them to be 466. A large stone at -Egospoumos, wju^^ 
merely projected from volcanoes; while Anaxagoras supposed to cwne fl<«»^ ^ 
others have suggested, that they might be sun. It was as Uurge as a cart, ano ^^ 
thrown from the moon ; or be bodies wan- burnt colour.—" 4^ lafu <^*" ^. 
dering through space> and at length brought oatenditur, magrmtudine ««Aw> ^^sH. 
\7ithin the sphere of attraction of our planet. U.^'-^JPluiareh, PUnjif lib. ii« ^' ^ 
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465. A Stone near Thebes. — SchoUaat of 

Pindar, 
461. A stone fell in the Marsh of Ancona. 
'—'Valeritu Mixitmts, Uv. lib. vii. cap. 38. 
343. A shower of stones fell near Kome.-^ 
Jid, Obteqwena, 

311. Stones fell in China, along with a 
fallinff star." Be Gidgnes, &c. 

205 or 206. Fier)^ stones.— P/wtorcA, Fab, 
Miux, cap. 2. 

192. Stone fell in China.— i)e Gitiffiies, 

176. A stone fell in the Lake of lAars. — 
**Lafndem in tAgro Crustwnino in Lacum 
Martia de cmlo eeddiste" — JUv. xli. 3. 

90 or 89. <* Eodem cdusam dieente, UUeribtia. 
cocti* phdsBe^ in ejus amii acta reUauin 
e8t."^JPUti. JVat, Bitt. lib. ii. cap. 56. 

89. Two larg-e stones fell at Yong in Chi- 
na. I'he sound was heard over 40 leagues* 
'-~'De Giugnea, 

56 or 52. Spongy iron fell in Lucania.— 
PUn. 

46. Stoncss fell at Acilla.— Cirsar. 

38. Six stones fell in Leang in China.— De 
Guignet, 

29. Four stones fell at Fo' in China. -De 
Gmgne$, 

32, Eight stones fell from heaven* in Chi- 
na.— />0 Gtdgnei. 

12. A stone fell at Ton-Kouan.— De 
t. 



9. Two Stones fell in China — De Gvignes, 

6. Sixteen stones fell in Ning-l'cheon,and 

other two in the same year.— i>0 Guignea, 

Divmon //l— Containing those, of which the 
date cannot be determined. 

The Motlier of tlic Gods which fell at Pes- 
Mnus. 

The stone preserved at Abydos. -PUn. 

The stone preserved at Cassandria.-— Piim. 

The Black stone, and also another preserv- 
ed in the Caaba of Mecca. 

The ** lliunderbolt, black in appearance 
fike a hard rock, brilliant and sparkling," 
of which the blacksmith forged the swiord 
of Antar. — See Quart»rlif B^vieWf vol. 
zzi p. 225. and JbUaPy translated by T. 
Hamilton, Esq. p. 152. 

Perhaps the stone preserved in the Cofona- 
^on Chair of the Kings of England. 

Sectian 2,'^Afier the Christian Era, 
P. C. 
A stone in the country of the Vocontini.— 

PUn. 
4i2. Three large atones fell in Thrace.— 

Cedrenua and Mareeilitti, Chromcon, p. 29. 

^^"Boc tempore,** says Marcellinus, *'tre8 

magm iapidet e emU in Thrada cedde^ 

runt,*" 
Sixth Ceniwn^. Stones fell upon Mount 

J^ebanon, and near Emisa in Syria.— 

HflflMlfCtUf. 

About 570. Stoncfl near Bender in Arabia. 
-^JBktWt Tt. 16..Mid cr. 3: and 4 



648. A fiery stone at Constantinople^-^ 

Several Chroniclee* 
823. A shower oi pebbles in Saxony. 
852. A. stone fell in Tabaristan, in July or 

August. — De Sacy and QutUremere, 
897. A stone fell at Ahmedabad.— ^uatre' 

mere. In 892, according to the Ckron. 

951. A stone fell near Augsburg.->^tt« 

Stad, and others. 
998. Two stones fell, one near the Elbe« 

and the other in the town of Magdeburg. 

-^ Cosmos and Spangenberg, 
1009. A mass of iron fell io Djordjan.— 
' Jtvicemia, 
1021. Stones fell in Africa between the 

24th July and the 21M of August.— Ite 

Sacy, 
1112. Stones or iron fell near Aquileja^-* 

Vahasor. 
1135 or 113& A stone fell at Oldisleben,. 

in Thutm^ii^-^Spangenbergy and others. 
1164. During Pentecost, iron fell in Mi^ 

nia.— /V>6rtc<iw. 
1198. A stone fell near Paris. 
1249. Stones fell at Quedlinbourg, Ballet* 

stadt and Blankenburg, on the 26th July. 

—Spangenberg and Rivander, 
Thirteenth Century, A stone fell at Wurz- 

burg. — Schottus, Phys. Cur, 
Between 1251 and 1363. Stones fell at 

Welixoi-Ussing in Russia.^ Gi^&er^« An* 

nal. torn. 35. 
1280. A stoUe fell at Alexandria in Egypt. 

Be Sacy. 
)304, Oct. 1. Stones fell at Friedland or 

Friedbei^.— ATrans and Spangenberg, 
1305. Stones fell in the country of the 

Vandals. 
1328, Jan. 9. In Mortahiah and Dakhaliah. 

^^i^uatremere, 
1368. A mass of iron in the Duchy of 01- 

denbui!g. — Stebrand, iAfeyer, 
. 1379, May 26. Stones fell at Minden in 

Hanover.— ' X«rAectu«. 
1438. A shower of i^ngy stones at Boa, 

near Burgos in Spain. — Proust, 
— ^ A stone fell near Lucerne.— Cysai* 

1491, March 32. A stoiie fdl near Cremt^ 
— Simoneta. 

1492, Nov'. 7. A stone of 260 lb. fell at 
Ensisheim near Sturgau, in Akace. It is 
now in the libraty of Cohnar, and has 
been reduced to 150 lb.— Trithemius, 
ttirsaug» Annal, Conrad Gesner, Liber de 
jRerum FosaUium Figurist cap. 3. p. 66. 
in his Gperoy Zurich, 1565. 

1496» Jan. 36 or 38. . Three itones fell be- 
tween Cesena and Bertonori.— J^uyve/and 
SabdUcus, 

1510. About 1300 stones, one of which 
weighed 120 lb. and others 60 lb. fell in 
a field near the river Abdua.— ^ Color 
firrugineus, duritiet eximia, odor euiphw 
reus."— Surius, Comment, Cafdaii, Me 
T9rmr¥mimQ$$,lSb.^.^t2. 
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tSXif Sept. 4. Several itones, some of a black metallic colour, fell on Moniit 

which weighed 11 lb. and others 8 lb. Yaision, between Guilliaume and Feme 

fell at Grema.-* Giovanni iiel Prato^ and -in Provence. It weighed 54 lb. and had 

others. the size and shape of the human head. 

1520, May. Stones fell in Arragon.-^ Its specific gravity was 3.5. — Gatsendit 

IHeg9 de Saifa9. Opera, p. 96. Lyons, 1658. 

1540, April 28. A stone fell in the limoa- 1642, August 4. A stone weighing 4 lb. 

sin.—^onov. de St. AmabUs. fell between Woodbridge and Aldborough 

Between 1540 and 1550. A mass of iron in Suftblk.—Geni. Moff, Dec. 1796. 

fell in the forest of Naunhoif.— CAro?jic/^ 1643, or 1644. fitones fell in the sea.— 

of the Mme$ ofMunia. IVnof brain, 

— Iron fell in Piedmont— %Aferraft' and 1647, Feb. 18. A stone fell near Fwicxau. 

ScaU^er, — Sckmid, 

1548, Kov. 6. A black mass fell at Mans- August. Stones fell in the bailliage 

field in Thuringia. — Bonav, de St, Amth of Stcuzenem in Westphalia — Gilberft 

hie, Jbmal. 

1552, May 19. Stones fell in Thuringia Between 1647 and 1654. A mass fell in the 

near Schlossingen.— £)han^»i^er^. sea.-— fKs^inan. 

1559. Two large stones, as large as a 1650, August 6.. A stone fell at Dordredit 

man'a bead, fell at Miscolz in Hungary, — Senguesd, 

which are said to be preserved in tlie 1654, March 30. Stones fell in the Island 

Treasury at Vienna. — Sthuanti, of Funen. — BavthoHwu,- 

1561» May 17. . A stone called the Jlrx A large stone fell at Warsaw.— l^eir. Bord' 

Juiia, fell at I'orgau and Eilenborg.—- ht9. 

Geener Knd De Bwt, ■ A small stone fell at Milan, and killed i 

3580, May 27. Stones fell near Gottingen. Franciscan.— •^Mcttm Septalkmum, 

— Ban^e, 1668, June 19. or 21. . Two stones, one 300 

1581, July 26. A stone, 39 lb. weight, fell lb. and the other 200 lb. weight, fell netf 

in Thuringia. It was so hot that no per- Verona. Legallois, Converstitioru^ &c. 

son could touch it. — Bmhard^ Oleariut, Pans 167^, Valisnieri, Opere^ ii. p. 64. 66. 

1583, Jan. 9. Stones fell at CastroviUari.— JPfon/anan and Francisco -CmrUy who |)ul»> 

Cot^s, Mercati and Imperati. lished a letter, containing several curious 

1583, in the Ides of Jan. A stone of 30 lb. tiotices respecting the fall of stones froa 

resembling iron, fell at Rosa in Lavadie. the heavens. 

—— March ^. A stone fell in Piedmont of 1671, Feb. 27. Stones fell in Suabia.-^ 

the size of a grenade. Gilbert* o ArmdL torn, xxxiii. 

1591, June 19. Some large stones fell at 1673. A stone fell in the fields near Diet- 

Kunersdorf. — hucat, ling.-^*< ^ostrit temporibno in partibn 

1596, March 1. Stones fell at Crevalcose. . Galtitg Citpadana, lapi» magrue qumOiUiit 

— Mittareiii. e nvbibus cecidit."^-^Sec Leonardus, dt 

In the Sixteenth Century^ not in 1603. A Gemrmt, lib. i. cap. 5. ; and Afemone deBf 

stone fell in the kingdom of Valencia.-^ Socieia Cohmharia Fiorentina, 1747, voLi* 

CaHu9 and the Jesmto of Coimbra, diss. vi. p. 14. 

1618^ August. A great fall of stones took 1674, Oct. 6. Two large stones fell neir 

place in Styria. — Stanunee, Ghns.-^Scheuchzer. 

A metidlic massfeUin Bohemia. — Bitw^en 1675 and 1677. A stone fell into 

Krenland, * a iishing^boat near Gopinshaw.^WaK 

1621, April 17. A mass of iron fell about lace's Account of Orkneyt and Gent, Mag, 
100 miles S. £. of Lahore.— /etoa GiaVs July 1806. 

Memoirt. 1677, May 28. Several stones, which pn)- 

1622, Jan. 10. A stone feU in Devonshire. bably contained, copper, fell at Ermun- 
— JSmii^. dorf near Roosenhaven.— Misi, Mit, Car* 

1628, April 9. Stones fell near Hatford in 1677. App. 

Berkshire; one ofthem weighed 24 lb.— 1680,' May 18. Stones fell at Londoa.*- 

Geat, Mag, Dec. 1796. King, 

1634^ Oct 27. Stones fell is Charollois.— 1697, Jan. 13. Stones fell at Pentolinanetf 

JIforinut, Sienna.— jb/iaEan» after Gabrieli, 

1635, June 21. A stone fell at Vago in 1698, May 19. A stone fell at Walhing.- 

Itijy« Scheuohxer, 
July 7, or Sept. 29. A stone, weigh- 1706, June 7. A stone of 72 lb. fell at I> 

ing about 11 oz. fell at Calce. — VaHtmerit rissa in Macedonia, It smelled ofsul- 

Opere, vi. 64. phur, and was like the scum of iron.*- 

1636,Mftrch6. A burnt looking stone fell PaulLucat. 

between Sagan and Dubrow in Silesia. — 1722, June 5. Stones fell near SchefUtf ii 

XiKCfuand Ckiveriu9. Freisingen.*~^«frAeidedb. 

2637, N9T* 4^9. fiwwB4i 9t^, » ftaae «f 172^, Jiiiie^22. AbiNtt^stoiiet, blackud 
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metallic, fell near Plestovilz in Bohenua. 

o^Aw^and Steplmg. 
1727, July 22. Stones fell at lAlaschitz in 

Bohemia.— 6^eptf»^ 
1738, August 18. Stones feH near Carpen- 

tras. — CattUlan, 
1740, Oct. 25. Stones fell at Rasgrad.— 

Gilbert's Annul, torn. 1. 
'to 1741. A larj^e stone fell in winter 

in Greenland. ^Egede, 
1743. Stones fell at Liboschitz in Bohemia. 

— StepUng, 

1750, Oct. 1. . A large stone fell at Niort 
near Cofitance. — ffiiard a,nd Jj^lande,. 

1751, May 26. Two masses of iron of 71 lb. 
and 16 lb. fell in the district of Agram, 
the capital of Croatia. The largest of 
these is now in Vienna^ 

1753, Jan. A stone fell in Germany, in Eich- 

stadt.— ;iC'ai;aZ/o, iv. 377. 
July 3. Four stones, one of which 

weighed 13 lb .'fell at Strkow, near Tabor. 

-^Stepling^ " De Plnvia lapidea^ onni 

1753, ad Strkorw^ et ejus causit, meditatiot^ 

p.4.j-.Prag. 1754. 
Sept. Two stones, one of 20 lb. and 

the other of 11 lb. fell near the villages 

' of Llponas and Pin in Brene.-^Xa/aiu^e 

and Richard. 
Vt5S, July. A stone fell In Calabria, at 

Terramiova, which weighed 7 lb. 7i oz. 

•^DouUiu Tata. 
1766, end of July. A stone fell at Alberetp 

inlfodena. — TrmU, 
— August 15. A stone fell at Noyellara. 

"TrmlL 
1768, Sept. 13. A stone fell near Like in 

Maine. It was analyzed by Lavoisier, &c, 

— «Wem. Jlead. Par. 

A stone fell at Aire.— Jl/em. Acad. Par. 

1768, Nov. 20. A stone, weighing 38 lb. 

fell at Mauerkirchen in Bavaria. — Imhof. 
1773, Nov. 17. A stone, weighing 9 lb. 1 

ox. fell at Sena in Arragon, — Proust. . 
1775, Sept. 19. Stones feUiiear Rodach in 

Cobourg.— 6i/der^« Armal. torn, xxiii. 
or 1776. Stones fell at Obruteza in 

Volhynia. — GOberfs Aimal. torn. xxxi. 
1776 or 1777, Jan. or Feb. Stones fell near 

Fabriano. — Soldard and Amoretti. 

1779. Two stones, weigning 3J oz. each, 
fell at Pettiswoode in Ireland. — Bingleift 
in Gent. Mag. Sept. 1796. 

1780, April 1. Stones fell near Beeston in 
England.— Evening Post, 

1782. A stone fell near Turin.-^Toto and 

Amoretti, 
1785, Feb. 19. Stones feU at Eichstadt.— 

Picket 9iiidStalx. 
1787, Oct. 1. Stones fell in the proi^nce of 

Charkow in Russia.— 6f/6er^# Amud. torn. 



1790, July 24. A great shower of stones 
fen at Barbotan near Roquefort, in the 
Ticinity of Bordeaux. A mass, 15 inches 
in diameter, penehwtfld % lmt» «iid kSM 



a herdsman and a bullock. Someoftli« 
stones weighed 25 lb. and others 30 lb.— 
Lomet. 
1791, May 17. Stones fell at Cassel-Ber- 
ardenga, in Tuscany .-^iSo/d!am. 

1794, June 16. Twelve stones, one of which 
weighed 7|- oz. fell at Sienna. Howard 
and Klaproth have analyzed these stones. 
•^Pfdl. Tram. 1794, p. 103. 

1795, April 13. Stones fellrat Ceylon.— 
Beck. 

— Dec. 13. A large stone, weighing SS 
lb. fell near Wold Cottage in Yorkshire. 
No light accompanied the fall.— Gcn^. 
Mag. 1796. 

1796, Jan. 4. Stones feH near Belaja-Ferk- 
'wa in Huasm.'-Gilbert's Atmal. torn xxxt. 

Feb. 19. A stone of 10 lb. fell in P<w- 

tugaL — Southey^s Letters from Spain* 

1798, March 8. or' 12. Stones, one of which 
was the sice of a palPs head, fell at Sales* 
— Marquis de Dree. 

Dec. 19. Stones fell in BengaL— 

, Horwurd^ I^rd Valentia, - 

1799, April 5. Stones fell at Batonrouge oa 
the Mississippi.— j^e(/a9^ Chronicle of the 
fVar, 

1801, . Stones fell on the Island of Tonne* 
liers.r— Bory de St. Vincent, 

1802, Sept. Stones fell in Scotland? MmtJ^ 
ly MagaHne^ Oct. 1802. 

1803, April 26. A great fall of stones toolt 
place at Aigle. They were about three 
thousand in> number, and the largest 
weighed about 17 lb. 

- — Oct. 5. . Stones fell near Avig^a**- 
Bibl BHt. 

Dec. 13. A stone fell near Eggen^ 

felde in liavaria, ^eigliing 3 J Ib.-^/mA^ 

1804, April 5. A stone fell at Fossil, near 
Glasgow. 

-^ 1807. A stone fell at Doxdrecht'*— 

Van Beek. Cuihoen, 

1805, March 25. Stones fell at Doronins 
in Siberia.— G»/;6er<'« Armal. torn. zzix. 
and xxxi. - 

— — June. Stones, covered with a bladfe 

crust, fell in Constantinople. 
1806,' March 15. Two stones fell at St 

Etienne and Valence; one of them weirit^ 

edSlb. 
* — r- May 17. A stone weighing 2} lb. fell 
• near Basingstoke in Hampshire.~«^llbn<i^ 

ly Magazine, 

1807, March 13. (June 17, according to 
Lucas). A stone of 160 lb. fell at Fim- 
ochin, in the province of Sqaolensko ia 
Russia. — Gilberts Annal, 

~ Dec 14. A great shower of stones 
fell near Weston in 'Connecticut. Masses 
of 20 lb. 25 lb. and 35 lb. were found.— 
SilUman and Khtgaley, 

1808, April 19. Stoneafell at Boigo Saz|. 
Donino^ — Cuicfom'and Spagnom. 

— May 22. Stones weighing 4 lb. or 5 ]h« 
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1S08, Sept. 3. Stones fell at Lissa in Bo« 
hernia*— De Schreibert, 

1809, June 17. A stone of 6 oz. fell on 
board an American vessel, in latitude 30^ 
58' N., and long^ude 70^ 25f Vr.-^Bibl. 
Brit. 

1810» Jan. 30. Stones, some of which 
weighed about 2 lb. fell in Caswell coun- 
ty, North Amecica. — Phil. Ma^. vol.. 

XXXTi. 

«— July. A great stone fell at Shahabad 
in India. It burned five villages, and 
killed several men and women. — BhU. 
Mag^ xxxvii. p. 236. 

Aug. 10. A stone weighing 7 J lb. 

fell intne county of Tipperary in Ireland. 
— PW/. Mag. vol. xxxviii. 

Nov. 23. Stones fell at Mortelle, 

ViDerai, and Moulinbruk, in the depart- 
ment of the Leiret; one of them weighed 
40 lb. and the other 20 lb.*-JWcA. Jow^ 
mdj vol. xxxix. p. 158. 

1811, March 12 or 13. A stone of 15 lb. 
fell in the village of Konglinhowsh, near 
Romea in Russia.—- Brace's Ameriaan 
Journal, No. 3. 

1811, July 8. Stones, one of which weighed 
3| oz. fell near Balanguillas in Spam — - 
Bibl. BHt. torn, xlviii. p. 162. 

1812, April 10. A shower of stones fell 
near Thoulouse. 

' April 15. A stone, the size of a child's 
head, fell at Erxleben. A specimen of it 
is in the possession of Professor Hauss- 
man of Brunswick. -r-^GK76er^«, Attfial. xl. 
and xU. 

— Aug. 5. Stones fell at Chantonay.— 
Brochant, 

1813, March 14. Stones fell at Cutro in 
Calabria, during a great fall of red dust. 
~:-Bibl. Brit. Oct. 1813. 

— Sept. 9. and 10. Several stones, one 
of which weighed 17 lb. fell near Lime- 
rick in lTeland.--PAf7. Miig. 

1814^ Feb. 3. A stone fell near Bachahit 
in Russia.— Gilbert 9 Armal. torn. 1. 

■< Sept. 5. Stones, some of which weigh- 
ed 18 lb. fell in the vicinity of Ageu. — 
PhU. Mag. vol. xlv- 

*— • Nov. 5. Stones, of which 19 were 
found, fell in the Doab in India.- PAtY. 
Mag, 

1815, Oct. 3. A Ul^ stone fell at Chas- 
signy near Langres*. — Pittollet. 

1816, A stone fell at Glastonbury in So- 
mersetshire. — Phil, Mag. 

1817, May 2. and 3. There is reason to 
think, that masses of stone fell in, the 
Baltic after the great meteor of Gotlen- 
burg.— . CAfodm. 

1818, Feb. 15. A ^reat stpne appears to 
have fallen at Limoge, but it has not 
been ' cBfeinterred. — Gazette de France^ 
Feb. 25, 1818. 

' July 29. 0. S. A stone of 7 U>. fell at 

the village of Slobodka in SniiMeiMko. 
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It penetrated nearly 16 inches into tli« 
ground. It had a brown crast with me- 
talhc spots. 

List of Massss ot Ibok svfposbi» to iiva 

FALLBlf FBOM TUS HeAVXITS* 

Sect l.-^Spongy or Cellular Manes 
containing ^ideel. 

1. The mass found by Pallas in Siberia, to 
which the Tartars ascribe a tneteoric ori- 
g^. — Voyages de PalUu, torn. iv. p. 545. 
Paris 179J. 

2. A fragment found between Eibenstock 
and Jonanngeorgenstadt. 

3. A fra^ent prcibably from Norway, and 
' in the imperial cabinet of Vienna. 

4. A small mass weighing some pounds, 
and now at Gotba« 

5. Two mass in Greenland, out of which 
the knives of the Esquimaux were made. 
— See Ross 8 Account of an Expedition to 
the Arctic Regions* 

Sect, 2. — Solid Maooeo where the Ir^n exu(r 
in Bhomboide or Octohedroni, compoted of 
Strata, and containing J^ickel, 

1. The only fall of iron of this kind, is 
that which took place at Ag^ram, in 1751. 

2. A mass of the same kind^lws been found 
on the right bank of the Senegal.'^CMR- 
pagnon, Foroter, Goldberry, 

3. At the Cape of Good Hope ; Strome- 
yer has lately deteeted cobalt in this mass. 
'—'Van Marum and Danhelman / Brandies 

. Journal^ vol. vi. 162. 

4.. In different parts of Mexico.— iSiMiiif- 

Schmidt, Humboldt, and the Gazette de 

Mexico, torn. i. and v. 

5. In the province of Bahia in Brazil. It 
is seven feet long, four feet wide, and two 
feet thick, and its weight about 14,0001b. 
— Momay and WoUastong PAiL Trans, 
18l6,p. 370..281. 

6. In the- jurisdiction of San Jago del 
£stera.~i?u^n de Cmlis, in the PhU, 
Trans, 1788, vol. Ixxviii. p. Z7, 

7w At Elbogen in Bohemia.— 6t£&tf»^'« An- 
nal, xlii. and xliv. 

8. Near Lenarto in Hunprary.^IfeVto, xlix. 

The origin of the following masses seems to 
be uncertain, as they do not contain nic- 
kel, and have a different texture from the 
preceding: — 

1.- A mass found hear the Red Raver, and 
sent from New Orleans to New York.— 
Joum, deaMmes 1812, Bruce^e Jinim, 

2. A mass at Aix-la-Chapelle, containing 
arsenic.— Ot^er/'# Annal. xlviii. 

3. A mass found on the hill of Briaoaa m 
the Milanese. — Chladni, in Gilbert* sAnnaL 
1. p. ^5. 

4. A mass found at Groskamdoff, and con- 
taining, according to Klaprotk» a Itl^e 
lead aad copper. . . 
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INficVel or chromium is found to be the ticuUrly blankets, can retsun the contagious 

cSonstant associate of the iron in the meteor- foines, in an active state, for almost any 

oUtes. It is characteristic of meteoric iron^ length of time. • Hence, they ought to be 

as it is never found in mineral native iron. fumigated, with peculiar care. The vapour 

Nickel has been hitherto regarded as the of burning sulphur or sulphurous acid is 

sole characteristic ingredient of meteoric used in the East against the plague. It is 

stones^ but from the analysis of some late much inferioi* in power to the other antiloi- 

meteorolites, it would appear, that this me- mic reagents.* 

talis occasionally absent, while chromium * M:ca. Professor Jameson subdivides 

is always found. Hence the latter has come this mineral species into ten sub-species ; 

to be viewed as the constant characteristic, viz. mica, pinite, lepidolite, chlorite, greeh 

The phenomenon of red snow observed at earth, tak, nacrite, potstone, steatite, and 

Bafiin's Bay, has of late excited some specu- figure-stone. 

lation, being supposed to be a meteoric Mica. Colours, yellowish and greenish- 
phenomenon. But Mr. bauer has proved by gray. Massive, disseminated, and ciystal- 
microscopic examination, that the colouring lized. Its primitive figure is a rhomboid, 
particles consiHt of a new species of the nr«- The secondary forms are; an equiangular 
do, which grows upon the spfow, to which he six-sided prism, or table ;ia rectan^lar 
has given the appropriate name ofuredo nt- four-sided prism, or table; and a six-sided 
«a/i«. He found the real diameter of an in- pyramid. Lateral planes smooth and splen- 
dividual full grown globule ofthis fungus, to dent; terminal, longitudinally streaked, 
be the -orte tlwuscmd nix kwidredth part of an Lustre pearly, or semi-metallic. Cleavage 
inch. Henc^, in order to cover a single single. Fragments tabular and splintery, 
square inch, two n^illion five hundred and Translucent. ^ Sectile. Streak gray -colour- 
sixty thousand of them are necessary, ed. Harder than gypsum, but not so hard 
Journal of Science, voL vH^p, ^22..* as calcareous spar. Feels meagre or smooth. 

* MsTEOBOLoer. ' See Clucate, Dsw, Elastic-flexible. Sp. jgr. 2.6^5. Before the 
Baij^.* blow-pipe it melts into a grayish-white en- 

* MrA$XATA. Vapours or effluvia, which amel. Its constituents are, silica 47, alu- 
by their application to the human system, mifia ^% oxide of .iron 15.5, oxide of man- 
are capable of exciting various diseases, of ganese 1.75, potash 14.5. — Klaproth.^ Ii oc- 
which the principal are intermitteht, remit- cun along with feldspar and quartz in feld- 
tent, and yellow fevers,- dysentery and ty- spar and gneiss. It sometimes* forms short 
phufl. That of the last is g^enerated in the beds^ in granite and other primitive rocks. 
huB^ui body itself, and is sometimes called Most of tlie mica of commerce is brought 
the typhoid fomes. The other miasmata are from Siberia, where it is used for window- 
produced from moist vegetable matter, in g^lass.* 

some unknown state of decompositipn. The MicaocosKic Salt. A triple salt of so- 

conta^oas virw of the plague, ^small-pox, da, ammonia, and phosphoric acid, obtain- 

measles^ chincough, cynanche maligna, and ed from urine, ana much used in assays by 

scarlet fever, as well as of typhus and the jail the blow-pipe. 

fisvert operates to a much more limited dis- • Mishits ; of which there are two kinds, 

tance dirough the intermedium of the atn>os- the granular and prismatic, both sub-spe- 

pbere, than, th^ marsh miasmata. Contact cies of dolomite. 

of a diseased person is said to be necessary Granularndetnite, Colour pale asparagus- 

for the comihunication of plague; and ap- green. Massive, in granular distinct con- 

proach within 2 or 3 yards of him, for that cretions^ and crystallized in fiat double 

oflyphus. The Walcheren miasmata ex- three-sided pyramids. Lustre splendent, 

tended their pestilential influence to vessels peariy. Cleavage threefold obliqiie angu* 

riding at anchor, fully a quarter of a mile Jar. Translucent. Semi-hard. Brittle, 

fiwm the shore. Sp. gr. 2.885. It dissolves slowly, and with 

The chemical nature of all these poison- little effervescence, in cold nitric acid. Its 
oils eMuvia is little understood. They un- constituents are, carbonate of lime 53, car- 
doubtedly consist, however, of hydrogen, bonate of magnesia'42.5, carbonate of iron, 
united with sulphur, phosphorus, carbon, with a little manganese, 3.0. It is found 
and azote, in 'unknown proportions, and at Miemo in Tuscany, imbedded in gyp- 
unknown states of combination. The proper sum, at Hall in the Tyrol, and in Greenland^ 
neutralizersordestroyers.of these gasiform Prismatic memite. Colotir asparagus- 
poisooH, are nitric acid vapour, muriatic acid green.' It occurs in prismatic distinct con- 
gas, and chlorine. The last two are the cretions, and crystallized in flat rhomboids, 
jDost efficacious; but require to be used in which are deeply truncateid on all their 
situations from which the patients can be edges. Internally shining. Fracture passes 
removed at the time of the application, from concealed foliated to splintery. 
Nitric acid vapour maj-, however, be dif- Strongly translucent. As hard as the for- 
fused in the apartments of the sick, without mer. Sp. gr. 2.885. It dissolves like the 
much inconvenience. Bed*cIothes, par- other. Its constituents are, lime 33, mag; 

Vol. If. 24 
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aetia 14.5, oxide of iron 2.5, carbonic acid cohtaifis an acid frequently called the sac- 

47.25. water and loss 2.75.— -JT/o/^r. It oc- cholactic ; but as it is common to all iwici- 

eurs in cobalt veins that traverse sandstone, laginous substances, it has been termed ma- 

at GlUcksbrunn in Gotha. cic. See Acid (Mucic). 

Mi i.K is a well known fluid, secreted in - The kinds of milk that have been chemi- 

peculiar vessels of the females of tlie human cally examined, are mare's, woman's, ass's, 

eipecies, of quadrupeds, and of cetaceous goaVs, sheep's, and cow's. We have here 

animals, and destined for the purpose of placed them according to the proportion of 

nourishing their young. tug-ar they afforded ; and this, Parmentiep 

When milk is left to spontaneous decora- observes, was precisely of the same quality 

position, at a due temperature, it is found in all, while all the other parts varied in 

to be capable ofpassing through the vinous, quality as well as quantity in the different 

aeetous, and putrefactive fermentations. It milks. With regani to the whey, they rank 

appears, however, probable on account of in the following order ; ass's, mare's, wo- 

the small quantity of alcohol it affords, that man's, cow's, goat's, sheep's : to cream ; 

the vinous fermentation lasts a very short sheep's, .woman's, goat's, cow's, ass'a, mare's: 

time, and can scarcely be made to take to Initter ; sheep's, goat?s, cow's, woman's : 

place in every part of the fluid at once by to cheese / sheep^s, goat's, cow's, ass's, wo- 

the addition of any ferment. This seems man's, mare's. Pann^otier could not make 

to be the reason, why the Tartars, who any butter from the cream of woman's, aas'i^ 

make a permanent liquor, or wine, from or mare'smilk;andthat from sheep he found 

mare's milk, called hownisi, succeed by always remained soft. From their general 

using large quantitiesat a time, and agitating properties, he has divided them into two 

it very frequently. They add as a ferment a classes ; one abounding in serous and saline 

sixth part of water, and an eighth part of the parts^ which includes ass's,^ mare's, and wo- 

sourest cow's milk thev can get, ora smaller man's ; the other rich in caseous and buty- 

ponion of koumiss already prepared; cover raceous parts, which are cow's,- goafs, and 

the vessel with a thick cloth, and let it stand sheep's. . 

in a moderate warmth for 24 hours ; then * Cream, sp. gr, 1.0244 i>y Berzelius's 

beat it with a stick, to mix the thicker and analysis, consists of butter 4.5, cheese 3.5, 

thinner parts, which have separated; let it whey 92. Curd, by the analysis <^ lOL 

stand again 24 hours in a high narrow ves- Gay-Lussac and Thenard, is composed of 

sel, and repeat the beating, till the liquor is Carbon, 59.781 

perfectly hoijiogeneous. This liquor will . " Oxygen, 11.400 

keep some months, in close vessels, and x Hydrogen, 7.429 

cold places but must be well mixed by Azote, 21.381 

beating or shaking every time it is used, — — ' 

They sometimes extract a spirit from it by .100.000 

distillation. The Arabs prepare a similar Whey always reddens vegetable bluei^ 

liquor by the name of lebcm^ and the Turks from the presence of lactic acid. Milk, ac- 

by that <\{ yaourt. Kton informs us, that, cording to Berzelius, consists oi^ 

"when properly prepared, it may be left to Water, - - - - 928.75 

fetand till it becomes quite dry ; and in this Curd, with a little cream, 28.00 

state it is kept in bags, and mixed with wa- Sugar of milk, - - 35.00 

ter when wanted for uSe. Muriate of potash,* - - 1.70 

The saccharine substance, upon which Phosphate of potash, ' - 0.25 

the fermenting property of milk depends. Lactic aci<^ acetate of potash^*^ 

is held in solution by the whey, which re- with a trace of lactate- of i> 6.00 

mains after the separation of the curd in . iron, - ' ' ji 

making cheese. This is separated by eva- Earthy phosphates, . - - 0.30 

poration in the large way, for pharmaceuti- _— 

cal purposes, in various parts of Switzer- 1000.00 

land^' When the whey has been evaporated Since both cream and water affect the spe- 

by hfeat, to the consistence of honey, it is cific' gravity of milk alike, it is not possible 

pou^d into proper moulds, and exposed to to infer the quality of milk from the indica- 

dry m the snn. If this crude sugar of milk tions merely of a specific g^-avity instrument 

be dissolved in water, clarified with whites We must first use as a lactometer, fi graduated 

of egg's, and evaporated to the consistence glass tube, in which we note the thickness 
of sirup, white crystals, in the form - of of the stratum of cream afforded, after a 

rhomboidal parallelopipedons, are obtained, proper interval, from a determinate column 

Sugar of milk has a faint saccharine taste, of new milk. We then apply to the skim- 

and is soluble in three or four parts of wa- med milk, a hydrometric instrument, from 

ter. It yields by distillation the same pro- which we learn the relative proportions of 

ducts that other sugars do, only in somewhat curd and whey. Thus, the combination of 

different proportions. It is . remarkable, the two instruments furnishes a tolerably eTr 

however, that the empyreumatic oil has a act lactometer,* 

smell resembling flowers of benzoin. It * ;HitK-fiUAiiTK. See Quakte*. 
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* MivBBAiodT. That department of na- 9 expresses the hardness of Corundnm, . 

tural histary which teaches us to describe, 10 . Diamond, 

recognize, and classify, the different genera Professor Mohs has arranged minerals in 

and species of the objects of inorganic na- to three ciassds. 

ture. As the greater part of these are so- I. Character of the first class, 

lids, extracted from the eailh by mining. If solid ; sapid. No bituminous odour 

they are called Mi»bba£s. The term Fossil Sp. gr. under 3.8. It has 4 orders, 

is now commonly restricted to such forms Order 1. Gas. Expansible. Not acid, 

of organic bodies, as have been penetrated 2. Water. Liquid. Without odour or 

with earthy or metallic matters. sapidity. Sp. gr. 1. 

Professor Mohs of Frcyberg, has lately 3. ^cid. Acid. Specific gravity, 0.0015 

published a work, replete with profound ge- to 3.7. 

neral views on mineralogy, which promises 4. Salt, Not acid. Sp. gr. 1.2 to 2.9. 

to place the science on a surer basis than it . IE. Character of the second class, 

bas hitherto stood. Insipid. Sp. gr. above 1.8. 

Werner first taught mineralogists to X5on- Order 1. Ualoide (salt-like). Not metat 

sider the productions of inorganic nature in lie. .Streak uncoloured^ 

a state of mutual connexion, resulting from If pyramidal or prismatic ;. H. hardness 

mineralogical similarity. Thus, heavy spar » 4 and less. If tessular, H. ^ 4.0. If 

ift plainly more similar to calcareous spar, single, perfect, and eminent faces of cleavr 

than feldspar is ; feldspar than garnet ; gar- age ; sp. gr. *^ 2.4 and less, 

net than iron-glance ; iron-glance than na- . H. »» 1.5 to 5.0. If under 2.5, sp. gr. — 

tite gold ; and so on. \ 2.4 and less. Sp.gr »« 2.2 to 3.3. If 2.4 

A collection of species connected by the a^nd lesst ;> H. ui;ider 2.5 ; and no resinovis 

Hghett, and at the same time, equal degrees^ lustre. 

of natural-history similarity, is named a ^e- Order 2. Baryte. 

ni». The same occurs in zoology and bo- Not metallic. If adamantine or imperfect 

tany. Thus, the wolf, dog, fox ; the lion, metallic lustre ; sp. gr. « 6.0, and more, 

tiger, cat, unite into genera. Individuals Streak uncoloured, or orange-yellow. If 

Whose forms belong to two different sys- orange-yellow; sp. gr* =6.0 and more, 

terns of crystallizations, cahnot be united in and H. » 3.0 and less, 

the same species. Radiated hepatic, and H. = 2.5 to 5.0. If 5.0 ; sp. gr. under 

cristated iron pyrites, therefore, cpnstitute 4.5. 

a distinct species. Yet this species is so Sp. g^. =->' 3.3 to 7.2. If under 4 and H. 

similar to that of common iron pyrites (tes- m= 5.0; cleavage dis-piism|itic« 

solar), that we must unite them into, one Order 3. Kerate (Homy), 

genus. I^ot metallic. Streak uncoloured. No 

An order comprehends several analogous single eminent cleavage. H. » 1.0 to 2.0. 

genera; and a- class, analogous orders. Sp. gr. » 5.5. 

The specific character consists particu- Order 4. Malachite, 

laify of three characters. These are the Not metallic. ColoMr blue, green, brown. 

orystalUne forms, (including cleavage), the If brown, colour of streak : H. » 3.0 and 

degrees of hardness, and tne specific gi*a- less; and sp. gr. above 2.5. If uncoloured 

vity. The crystalline forms may be reduced streak; sp.gr. » 2.2, and less; and H. <» 

in all cases to one of ybur Ststkxs of Crts- 3.0. No single eminent faces of cleavage. 

TAiiixATiow; the Rrombobedkal: the Pt- H. » 2.0 to 5.0. Sp^gr. «- 2.0 to 4.6. 

lAHiDAi^ derived frond a four-sided isosce- Order Si. Mica. 

les pyramid ; the Prismatic, derived from If metallic : Sp. gr. under 2.2. If not 

% scalene four-sided pyramid ; ai|d lastly the metallic ; Sp. gr. ^above 2.2. If yellow 

Tesiulab, or, that which is derived from the streak ; pyramidal. Single eminent cleavage, 

hexahedron. H. -= 1.0 to 4.5. If above 2.5 ; rhombohe- 

'When we wish to determine the species dral. Sp. gr. = 1^^ to 5.6. If iinder 2.5 ; 
to which any mineral belongs; by means of metallic. If abov%4.4 ; streak uncoloured. 

a tabular view, we must first ascertain either Order 6. Spar. 

its primitive form or cleavage, and after- Not metallic. Streak uncoloured, brown, 

wards the hardness and specific gravity. If rhombohedral ; sp. gr. 2.2 and less, or 

The degrees of hardness are expressed by H. — 6.0, 

Mohs in the following manner: H. — 3.5 to 7. If 4.0 and less; single 

1 expresses ilie hardness of Talc, eminent cleavage. If above 6.0 ; sp. fg^t 

2 Gypsum, under 2.5, or above 2.8 ; and pearly lustre. 

3 ' Calcareous spar, Sp. gr. « 2.0 to 3.7. If above 3.3 ; hemi- 

4 Fluorspar, prismatic, or H. »» 6.0 ; and no adamantine 

5 Apatite, lustre. If 2.4 and less ; not without tracea 

6 Feldspar, of form an4 cleavage. 

7 C^uartz, Order 7. Gem, 

* ^I'opaz^ Not metallic. Sta«^k uncoloured. H> 
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«« SJ to 10. If 6.0 and less ; sp. gr. « 2.4 salt. 3, Nitre-salt. 4. Kock-salt. 5. Am- 
and less i and no traces of form and cleav- montac-salt. 6. 'Vitriol-salt ; compriffing as 
ag«. Sp. gt. 1.9 to 4.7. If under 3.8 ; 8|>ec'tes, the sulphates of iron, copper and 
no pearly lustre. zinc. 7. £psom-salt. 8. AUim-iiah. 9. Bo- 
Order 8. Ore. ^ rax-salt. 10. Brythine-salt (heavy-salt). 
If metallic; black- If not nMtallic ; sida- Glauberite. 
inantine, or imperfect metallic lustre, if Class II. Order 1. ffalmde, 
yellow or red streak ;' H. = 3.5 and more ; Genera, 1 Gypsum-haloide. -h^. Cryone- 
and sp. gr. «« 4.8 and more. If brown or haloide. 3. Alum-tmloide. 4. Fluor-baloide. 
black streak; H, =» 5.0 and more, or per- 5. Calo-halmde. 
fectly prisfnatoidal. H. » 2.5 to 7:0* if Order 2. JBaryte, 
4.5 and less; red, j'ellow, or black streak. Genera. 1. f'arachrose-baryte (altered 
If 6.S and more, and streak uncolbured; colour).' 2. Zinc-baryte. 3. Scheetium- 
sp. gr. a. 6.5 and more. Sp.gr. -» 3.4 to baryte. 4. Hal-baryte. 5. Lead-baiyte. 
5^.4. Order 3. Keraie. - 
Order 9. Metal, Genera, 1. PearUkerate. 
Metallic. Not black. If gray; inalle- ^ Order 4. Malachite, 
able ; and sp. gr. » 7.4 and more. H. » Genera. 1. Staphyline-malaohite (gnpe 
0.0 to 4.0 or malleable. Sp. gr. «» 5,7 to like). 2. Lirocone-malachite (fbnn uii- 
20.0. known). 3. Olive-ntalachite. 4. Azure- 
Order 10. Pyrites, malachite. 5. Emerald-malachite. 6. Bar 
Metallic. H. >« 3 5 to 6.5. If 4.5 and broneme-malachite (fine threaded), 
less; sp. gr. under 5.0 Sp. gr. « 4.1 to Order 5. Mica. 
7,7, If 5.3 and less; colour yeltow or red. Genera, 1. Kuchlore-mica (bright-green). 
Order 11. Glance, 2; Antimony-mica. ' 3. Cobalt-nuca. 4. 
Metallic. Gray, black. H. 1.0 to to 4.0. iron>mica. 5. Graphite mica. 6. Talc- 
Sp. gr. -= 4,0 to 7.6. If under 5.0, and mica* 7. Pearl-mica, 
single perfect cleavage ; lead-g^fty. If above Order 6. Spar, 
7.4; lead-gray. Genera, 1. SchiUer-spar. 2. Disthene- 
Order 12. Blende, spar. 3. Triphane-spar. 4. Dystome-spar 
If metallic; black. If nt)t metallic ; ada- (difficult to cleave). 5. Kouphone<«par 
mantine lustre. If brown streak; uncolour- (light). 6. Petaline-spar. 7. Feldspar. 8. 
ed. Sp. g^. between 4X) and 4.2 ; and the Augite-spar. 9. Azure^par. 
form tessular. If red streak ; sp. gr. » 4.5 Order 7. Gent. 
and more ; and li. « 2.5 and less. Genera, 1. Andalusite. % Corondum. 
H. -*l.O, 4.0. Sp. gr.»3.9, 8.2. If 3. Diamond. 4. Topais. 5. Ememld. 6. 
4.3 and more ; streak red. Quartz: 7. Axinite. 8. Chrysolite. 9. Bo- 
Order 13. Sulphur, racite. 10. 1 ourmaline. 11« Garnet. 12' 
Not metallic. Colour red, yellow, or ^Zircon. 13. Gadolinite. 
brown. Prismatic. H. — l.O to 2.5. Sp. Order 8. Ore, 
gr. = 1.9 to 3.6. If above 2.1; streak yel- Genera. 1. Titanium^ore. 2. Zinc-ore. 
low, or red. 3. Copper-ore. 4. Tin-ore. 5. Scheelitun- 

Class III. ore. 6. Tantalum-ore. 7. Uranium4)rc. 

If fluid; bituminous odour. If solid; in- 8. Cerium-ore. 9. Chrome-ore. 10. Iroo- 

sipid. Sp. gr. under 1.8. ore. 11. Manganese-ore. 

Order 1. Resin, ' Order 9. MetaL » 

Fluid, solid. Streak upcoloured^ yellow,. (Genera. 1. Arsenic. 2. Tettoritmi. S. 

brown, black. H. = 0.0 to 2.5. ' Sp. gr. = Antimony, 4. Bismuth. 5. Mercury. 6. 

0.7 to 1.6. If 1.2 and more; streak un- Silver. 7. Gold. 8. Platina. 9. Iron. 

coloured. 10. Copper. 

Order 2. Coal. . Order 10. Pyrites, 

Solid. Streak, brown, black. H. = 0.1 Genera, 1. Nickel-pyrites. 2. Arsenic- 

to2.5. Sp.gr. =1.2 to 1.5. pyrites. 3. Cobalt-pyrites.' 4* Iron-pyrites. 

5. Copper-pyrites. 

GswaRA. Order 11. Glance^ 

. Genera, 1. > Copper-glance. 2. SUhtr- 
CtAssI. Qrderl. Gas, glance. 3. Lead-glance. 4, T^elluri^lm- 
Crenera. 1. Hydrogen. 2. Atmospheric glance. 5. Molybd&na-glance. 6. Bismuth- 
air, glance. 7.' Antimony-glance. 8. lielane- 
Order 2. Water, glance (black). 
Genus, 1. Atmospheric water. Order 12. Blende, 

Order 3. Acid, Genera, 1. Glance-blende. 2. Garnet- 

Genera, 1. Carbonic. 2. Muriatic. 3. blende. 5. Purple-blende. 4. Ruby-blende. 

•Sulphuric. 4. Boracic ; and 5.. Arsenic. Order 13. Sulpfmr, 

Order 4. Stdt, 1. Sulphur. 

Genera. 1. Natron-salt* 2. ^Glauber- Class III. Order 1. Bemu 
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€fenua. Melichrone-resin (honey-colour- ifl soft. It effeiveBces with nitric add. ifc 

ed). is a compouncf of 83 sulphate of lime, and 

Order 2. CoaL 17 carbonate of lime, which is found at 

Genua. Mineral-coal. Montmartre^ near Paris. It stands tlie 

weather, which common g-ypsum does not 

Such are the Genera of Professor Mohs. bear.* 

I would wiHingly have introduced a view of ♦ MOonstows. A variety of Adularia."^ 

the species ; but his syn^boJs of their crystal- * Mooh-coal. See Coai..* 

line structure and form:^ would require a * Morass-ohb; Bog-iron ore.* 

detailed explanation, inconsistent with the * Moroxtlig Acid. See Acid (Moroxy*- 

^mits of this work. An account of his new lic).*^ 

i^stemof crystallography is given by one of * Morfria. A new vegetable alkali, 

his ptipils in the 3d vol. of the Edin. Phil, extracted .fW>m opium, ofwhich it constitutes 

Journal. But the Professor promises soon the narcotic principle. It was fh^ obtained 

to publish that system himseli ; which, if we pure, by M. Sertttrner, about the year 1817. 

ipay judge from tlie luminous exposition of Two somewhat different processes for 

the characteHttic of fiia Natural Histort procuring it, have been given by M. Robi- 

8t8tkm» recently published, will be an im- quet, and M. Choulant. 

mense acquisition to mineralogical science.''' According to the former, concentrated 

* MfBiiiiAi> Caovtchocc. See Oaout- infusion of opium is to be boiled with a 
CRovc* . small quantity of common magnesia for a 

* MiiTCRAL CoA^RGOAL. Sec CiiARC0A£ quarter of an 'hour. A considerable quanti- 
(MiiTRRAi.).* ty of a grayish deposite falls. This is to be 

* Ml irsRAL Oil, See PKTROi»RTnc.* ;' washed on a filter with cold water, and, when 

* HiiTBRAL PiTCB. SeeBiToMBM.* dry, acted on by wcak alcohol for somc time, 
MiirxRALizKR. Metallic substances are at a temperature beneath ebullition. In this 

said to be mineralized, when deprived of way very little morphia, but a g^eat qtian- 

their usual properties by combination with tity of colOunng matter, is sepsrated. The 

mane otheT substance. acid matter is then to be drained on a filter, 

MiJtiOw. Red oxide of lead. washed with a little cold alcohol, and 

MiRKOM. bee Sl*|ic(rLU]( ; also SiursR- afterwards boiled with a lar^ -quantity of 

nro. highly rectified alcohol. This liquid being 

* MrspicKBL. Common arsenical pyrites.* filtered while hot, on cooling it deposites the 

* MocHA-stoxE. See Aoatk.* morphia in crystals, and very little colotred. 

* MoLTBDATB oT LxAD. Scc Obbs oT The solution m alcohol and crystallization 
LxAD.* ^ ■ being repeated two or three times, colour- 

MoLTBPViriTM. A metal which has not yet less morphia is obtaihed. 
been reduced into masses of any magnitude^ The theory of this process is the follow- 
but has been obtained only in small separate ing:«— Opium contains a meconiate of moiv 
globules, in a blackish brilliant mass. This phia. The magnesia combines with the me- 
may be effected by making its acid into a conic acid, and the morphia is displaced. 
paste with oil, beclding it in charcoal in- a Choulant directs us to concentrate a dilute 
crucible, and exposing it to an intense heat, wateryinfusion of opium, and leave it at rest 
The globules are gray, brittle, and extreme- till it spontaneously let fall its sulphate of 
ly inmsible. By heat it is converted into a lime in minute crystals. Evaporate to dry- 
white oxide, which rises in brilliant needle- ne8s;'redissolve in a little water, ancl throw 
formed flowers, like- those of antimony, down any remaining lime and sulphuric 
Vknc acid readily oxidizes and acidifies the acid, by the cautious addition, first of oxalate 
metal. Nitre detonates with it, and the re- of ammonia, and then of muriate of bar} tes. 
maining alkali combines witla its oxide. Dilute the liquid with a large body of water. 

Molybdenum unites with several of the and add caustic ammonia to it, as long as any 

metals, and forms brittle or friable com- precipitate falls. Dissolve this in vinegar, 

pounds. No acid acts on it but the nitric and throw it down again with ammonia. Di- 

and nitromuriatic. Several acids act on its gest on the precipitate abouttwice its weight 

oxide, and afford blue solutions. See Acid of sulphuric ether, and throw the whole 

(Mo<.tbdig). upon a filter. The dry powder is to be di- 

* The sp. gr. of molybdenum is 8.611. gested three times in caustic ammonia, and 
When dry fnolybdateofammonia is ignited as often in cold alcohol. The remaining 
in a crucible with charcoal powder, it is con- powder being dissolved in twelve ounces of 
▼erted into the brown oxide of the metal, boiling alcohol, and the filtered hot solution 
This has a ciystallized appearance, a copper- being set aside for 18 hours, deposites co- 
brown colour, and a sp. ^. of 5.66. It lourless transparent crystals, con^sting of 
does not form salts with acids. Thie deu- double pjrramids. By concentrating the 
toxide is molybdous acid, which see,* sapematent alcoholic solution, more ciystals 

* MovTMARTRiTB. Its colour is ycllowifdi ; iDay be obtained. 

it •cciirs massive, butnevetcrystikUized*. It Dr^ Thomson directs us to pour caustic 
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ammonia into a strong infusion of epiunv Acid, 20 6.^5 

and to separate the brownish-white precipi- Morphia, 36 12.15 

tale by the filter ; to evaporate the infusion Water, 44 

to about one-sixth of its volume, and mix the 

concentrated liquid witli more ammonia. A 100 

new deposite of impure morphia is obtained. 

Let the whole of the deposites be collected . Muriate of morphia, is in feather-shaped 

on the filter, and washed w ith cold water, crystals, and needles. It is soluble in 10^ 

IVhen well drained, pour a little alcohol on times its weight of distilled water. Its con> 

it, and let the alcoholic liquid pass through stituents are, 

the filter It will carry on a good deal of 

the colouring matter, and very little of the Acid, 35 4.625 

morphia. " Dissolve the impure morphia Morphia, 41 5.132 

thus obtained, in acetic acid, and mix the so- Wjiter, 24 . . 

lution, which has a very deep brown colour, 

-with a sufficient quantity of ivory-black. 100 

This mixture is to be frequently agitated for 

24 hours, and then thrown on the filter. I^he acetate crystallizes in needles ; the 

The liquid passes through quite colourless, tartrate in prisms; and the. carbonate in 

If ammonia be now dropped into it, pure short prisms. Dr. Thomson states the ulti' 

morphia falls in the state of a white powder, mate constituents of morphia to ho. 

If we dissolve this precipitate in alcohol, 

and evaporate that liquid slowly, we obtain Hydrogen, 0.0555 

the morphia, in pretty regular crystals. It ^ • Carbon, 0.45^8 

is perfectly white, has a pearly lustre, is de»* Oxygen, 0.49ir 

titute of smell, but has an intensely bitter , 

taste, and the shape of the crystals in all my / . . 1.0000 

trials, was a four-sided rectangular prism/* 

Annals of Phil. June 1820. On the above from the analysis of one grain, by ignited 

process I have only to remark, that the ace- peroxide of copper. He imagines the atom 

tic solution must contain a good deal of to b^ either 40.25, or . 20.125. The former 

phosphate of lime, derived from the ivory- number approaches to that of Pelletier^d 

black; and that therefore those who have Caventou;.the latter is muob greater than 

use(^that precipitate for morphia in medi- any of Choulant's, deduced from the above 

cine, have been disappointed. The subse- aahne combinations, the mei^ of which 

quent solution in alcoliol, however, and crys- gives about 8.25. . 

tallization, render it pure. Morphia acts with great energy on the 

M. Choulant says, it crystallizes in dou- animal economy. A grain and a half taken 

ble fonr-slded pyramids, whose bases are at three different times, produced such vio-' 

squares or rectangles. Sometimes in prisms lent symptoms upon three young men of 17 

with trapezoidal bases. ^ years of age, that Sertijmer was alarmed, 

It dissolves in 82 times its weight of boil- lest the consequences should have proved 

ing water, and the solution on cooling de- fatal. 

posites regular, coloiu'less transparent cry s- Morphia, according to its discoverer, 

tals. It is soluble in 36 times its weight of melts in a gentle heat ; and in tliat state ha^ 

boiling alcohol, and in 42 times its weight of very much the appearance of melted sul- 

cold alcohol, of 0.92. It dissolves in eight phur. On cooling, it agaiii crystallizes. It 

times its weight of sulphuric ether. AH burns easily ; and when heated in close vea- 

these solutions change the infusion of brazil- sels, leaves a solid, resinous, black matter, 

wood to violet, and the tincture of rhubarb having a peculiar smell.* 

to brown. The saturated alcoholic and * Mortar Cemrnt. A mi^tture of lime, 

ethereous solutions, when rubbed on the and siliceous sand, used in masonry for ce- 

skin, leave a red mark. menting together the stonps and bricks of a 

Sulphate of morphia crystallizes in prisms, building. The most precise , ideas which 

which dissolve in twice their weight of dia* we have on this subject, were given by Sir 

tilled water. They are composed of H. Davy in his Agric. Cliem. See Lixk.* 

Acid 22 5 00 * Mosaic Gold. See Aukum Musivuk.* 



Morphia, 40 9.09 / Moth« of Pkar^ shells are composed 

Water 38 of alternate layers of coagulated albumen 

' and carbonate of lime, in the proportion, by 

^ QQ Mr. Hatchett, of 24 of the former and 76 of 

. . the latter, in 100 parts,* 

Nitrate of mcHphia yields needle-form Mother Water. When sea-water or 

crystals in stars, which are soluble in IJ any other solution containing various salts, 

limes their weight of distilled watei* Itfi is evaporated, and the crjrstals taken out; 

donstitaentsafei ttiere idways reouuns a flmd containing do* 
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liqoesoent ftJts, tmd the iropnrities, if pre- solred in 200 of water, was not alTeeted by 

sent. This is called the mother water. oxymuriate of mercury, or by tannin, but 

MouLB. See Soil, Manuax, and Awalt- was immediately precipitated by subacetatc 

SIS (Vrgetable). of lead. 

* MorwTAiw Blite. l^alaehite; carbonate MupptE. A small earthen oven, made 
of copper.* and sold by the crucible manufacturers. It 

* MouifTAin CoHK and Mountain Leath-^ is to be fixed in a furnace, and is useful for 
MM, See AsBBSTus.* cupellation, and other processes which de- 

* Moiri^TAiir GkiKRir. Common copper mand access of air. 
green ; a carbonate of copper.* ♦ MuaiAcrTK. Gvpsum.* 

* MorNTAiN or KocK Wood. See As. ♦Muriatic Acid.' See AcTB(MirBTATic).* 
■ESTFs.* ♦ MuBicALciTK. Rhomb*spar.* 

♦MouiCTAiif Soap. Colour pale brown- ♦ Muscles op Animals. See Fibrin and 

ish-black. Massive.. Dull. Fracture fine Flesh.* 

earthy. Opaque. Streak shining. Writes, ♦ Muscovt Glass. Mica.* 

but does not soil. Soft. Sectle. Easily • Mrsa rooms See Bolktts.* 

frangible. Adheres strongiy to the tongue. . *Mussitb. Diopside.* 

Feels very greasy. It is light, bordering on • Mrsr. The juice of grape, composed 

rather heavy. It occiu*s in trap-rocks in the of water, sugar, jelly, gluten, and bitart]ate 

island of Skye. Itis used in crayon-painting.* of potash. From a French wine pint of 

* MuciLAOB. An aqueous solution of >|itt*^ the Marquis de Bullion extracied half 
pim.* an ounce of sugar, and l-16th of an ounce 

Mocufl. This, according to' Dr. Bostock, of tartar. Proust says, the muscadine grape 

is one of the prhnary aninual fluids, perfect- contains about 30 per cent of a peculiar spe- 

Jy distinct from gelatin. cies of sugar. By fermentation, it forms 

The subacetate of lead does, not aifect wine.* 

gelatin ; on the other hand, tannin, which is * Mtrtcin. The ingredient of wax which 

a delicate test of gelatin, does not affect remains after digestion with alcohol. Itis 

tnuciis. Both these reagetite, however, insoluble likewise in water and ether; but 

precipitate albumen j but the oxymuriate very soluble in fixed and volatile oils. Its 

of mercury, which will -indicate the pre- melting point is about 120°. Sp. gr. 0.90. 

sence of albumen dissolved in 2000 part* of Its consistence is waxy.* 

water, precipitates neither mucus norgela- * Myhrh. A. gum-resin, which consists, 

tin. Thus we have three distinct and deli- according to Braconnot, of . 

cate tests for these three different princi- Resin, contilining some volatile oil, 33.68 

pics. Gum, 66.32 

Gum appears' to resemble mucus in its , — — — 

properties. One grain of gum-arabic, dis- 100.00^ 

■ . N 



•^'ACRITB. See Talctte.* - Nafibs Yellow. According to Professor 

i^ * Nabelstbik. Rutile.* Beckmann, this colour is prepared by cal- 

* Nails consist of coagulated albumen, cining lead with antimony and potash in a 
inth a lit^ phosphate of lime.* reverberatory furnace. 

Nankin Dts. See .Iron, towards the end. * Natron. Native carbonate of soda, of 

* Naphtba. a native combustible liquid, which there are two kinds, the common and 
ofs yellowish- white colour; perfectly nuid radiated. See Son a.* 

thd shining. It feels greasy, exhales an '*' Natbolits. A sub-species of prismatic 

agreeable bituminous smell, and has a spe- zeolite or mesotype. Colour yellowish* 

cific g^vity of about 0.7. It takes fire on Massive, in- plates, and reniform. Seldom 

the approach of flame, affording a bright crystallized. Crystals acicular. Lustre 

white light. It occurs in considerable glistening, pearly. Translucent on the 

Iprings on the shores of the Caspian Sea, in edges. Sp. gr. 2.2. Before the blow-pipe^. 

Bicily and Italy. It is used instead of oil, ■< it becomes first black, then red, intumesces, 

and differs from the petroleum obtained by and melts into a white compact glass. Its 

distilling coaltar, only by its greater purity constituents are, siVica 48.0^ alumina 24.25, 

and lightness. By Dr. Thomson's recent natron, 16.5, oxide of iron 1.75, and water 

analysis of a specimen of naphtha from Per- 9. It occurs in chalkstone porphyry in 

lia, whose sp. gr. was 0.753, and boiling Wnrtemberg and Bohemia, and in the trap. 

point 390^, it appears to be composed St tuff hill named the Bin, behind Bruntisiand 

carbon 82.2 + hydrogen 14.8, with perhaps in Scotland*. 

tlitUeazotei* * Nubls Ors Acicolarbismath-glance.* 
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* Nei»u Siouts. Colour g^yish-white. by the touch. It is iiuJleable, boCh xxSA 

Massive; in distinct concretions ; and crys- and red-hot; and is scarcely more fusible 

tallized in acicular rectangular four-sided than manganese. Its oxides, when pure, 

prisms, variously acuminated and truncated, are reducible by a sufficient heat wi^out 

The lateral planes are longitudinally streak- combustible matter ; and it is little more 

ed. Glistening, inclining to pearly„ Cleav. taVnished by heating in contact with air» 

age twofold, in the direction of the lateral than platina, gold, and silver. Its specific 

plane of the prism. Translucent. Refracts gravity when cas^ is 8.279; when forged, 

double. As hard as apatite. Brittle. Sp. 8.666i 

gr 2 3. It intumesces before the blow-pipe. Nickel is commonly obtained from itssul- 

and forms a jelly with acids. It becomes phuret, the kupfernickel of the ^rmans^ in 

electric by heating, and retains this property which it is generally mixed also with arsenic^ 

some time after it has cooled. The free ex- iron, and cobalt. This is first roasted, to 

tremity of the crystal, with the acumioation, drive off the sulphur and arsenic, then nox- 

shows positive, and the attached end nega- ed with two parts of black flux, put into a 

tive electricity. Its constituents are^ ^ilica crucible, covered with muriate of soda, and 

50.14, alumina 29.3, lime 9.46. water 10. It heated in a forge furnace. The metal thus 

occurs in secoadary trap-rocks near the vil- obtained, which is stilLvery impure, must be 

lage of Old Ki![>atrick in Scotland.* dissolved in dilute nitric acid, and then eva- 

^Nkphklixk. Hhomboidal feldspar. 'Go- porated to dryness ; and after this process 

lour white. Massive and crystallized. The has been repeated three or four times, the 

primitive form is a di-rhomboid of 152° 44^, residuum must be dissolved in a solution of 

and 56^ 15'. The secondary forms are, a ammonia, perfectly free from carbonic acid, 

perfect equia^igidar six-sided prism; the Being agam evaporated to dryness, it is now 

same truncated on the terminal edges; and to be well mixed with two or three parts of 

a thick six-sided table, with the lateral bhck flux, and exposed to a violent heat in 

edges all ti-uncated. The crystals form dru- a crucible for half an hour or more. ^ 

ses. Lustre splendent, vitreous, Cleavag^e According to Kichter, the oxide is more 

fourfold. Fracture conchoidal. Translu- easily reduced, by moistening with a litde 

cent and transparent. As hard as ieldspar. oil. Thenard advises to pour chloride of 

Sp. gr. 2.6 to 2.7. It melts with difficulty lime onthe oxide of nickel, and shake them 

before the blow-pipe. Its constituents are, welltogether, before the ammpnia is added; 

salica 46, alumina 49, lime .2, oxide of iron 1. as thus the oxides of cobalt and iron, if pre- 

It occurs in drusy cavities, along with cey- sent, will be so much saturated with oxygen, 

lanite, vesuvian and meionite, at Monte as to be insoluble in the ammonia, and coa- 

Somma, near Naples, in drusy cavities, in sequently may be separated, 

granular limestone.* M. Chenevix observed, that a very small 

N V .'HHiTE. Of which mineral there are portion of arsenic prevents nickel from being 

two kinds ; common nephrite and axe-stone, affected by the magnet. Richter found the 

Common nephnte. Colour leek-green, same. When it is not attractible^ therefore. 

Massive and in rolled pieces. Dull. Frac- we may be pretty certain that this is present, 

ture coarse splintery. Translucent. Nearly To separate the arsenic, M. Chenevix boiled 

as hard as rock-crystal. Difficultly frangi- the compound in nitric acid, till the. nickel 

ble. Feels rath 6r greasy. Bather Ijrittle. was converted into an arseniate; decompoi' 

S p. gr. 3, It melts before the blow.pipe into ed this by nitrate of lead,* and evaporated the 

a white enamel. Its constituents are, silic% liquor, not quite to dryness. He then pour- 

50.5, magnesia 31, alunaina 10, iron 5.5, ed iti alcohol, which dissolved only tie ni- 

chrome0 05, \*ater2.75. Nephrite occurs trate of nickel. The alcohol being de- 

m granite and gneiss, in Switzerland; and in canted and evaporated, he redissolved the 

veins that traverse primitive greenstone in nitrate in water, and precipitated 1jy potash, 

the Hartz. The most beautiful come from The precipitate, well washed and dried, he 

Persia and Egypt. The South American .reduced in a Hessian ^rucible lined with 

variety is called Amazon-stone, from its Jo- lampblack, and found it to be perfectly 

cality.* See Axk-9 fowk. ^ magnetic ; but this property was destroyed 

♦Nkritjm TiKCTOwiuM. A trcc growing again, by alloying the metal witli a smaH 
in Hindostan, which, according to l5r. Rox- portion of arsenic. Alloying it with cop- 
burgh, affords indigo.* per weakens this property. 

•Nkutramzation. When acid and alka- ♦There are two oxides of nickel; the 

line matter are combined in such propor- dark asH-gray, and the black. If potash be 

tions that the" compound does not change added to the solution of the nitrate or sul- 

the colour of litmus or violets, they are said phate, and the precipitate dried, we obtaia 

to be neutralized.* the protoxide. It niay be - regarded as a 

Nickel is a metal of great hardness, of a compound of about foO metal with 28 of 

uniform texture, and w a colour between oxygen ; and the prime equivalent of the 

silver and tin ; very difficult to be purified, metal will becon^e 3^6, while that of the 

and mi^neticaL It even acquires polarity protoxide will be 4.6. The preoxide was 
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fibrmod by Thenard, bypassing cbloriae of air. TtextingtiishesflanieandanimairiSe. 
throug'h the protoxide diffused in water. A It is absorbable by about luO volumes o( 
blacfk insoluble peroxide remaiiis at the water. Its* spec, ^ravjty is 0.9722. 100 
bottom. ' \ ' cubic indies weigh 29.65 ^'rains. It hits 

Little is known of the chlonde, iodide, neither taste nor smeil. It unites with oxy- 
fliilphuret, or phosphuret of this metal.* A gen in four proportions,, foiining four innt. 
compound, resembling meteoric irop, has purtant compounds. These are 
been made, by fusing together about 5 or 10 1. Protoxide of azote, or nitrons oxide. 
parts of nickel with 95 or 90 of iron. The 2. Deutoxide of azote, nitrous gas, or ni* 
meteoric iron from Baffin's Bay contains 3 trie oxide. \ 

per cent of nickel ; the Siberian contains tO 3, Nitrous aci4. 
per cent, by Mr. Chilclren'S- accurate analy- 4; Nitric acid. 

as. — See Journal of Science^ vol. ix. 1^. J^itroiu oxide^ or protoxide of azote, wa^ 

The salts of nickel possess the following discovered by Dr. Friestiey in 1772, but was 
general characters. They have usually a first accurately investigated by Sir H. Davy 
Ipreen colour, and yield a white precipitate in 1799. The 'best mode of procuring it, is 
with ferroprussiate of potash. Ammonia to expose the salt called nitrate of ammonia, 
dissolves the oxide of nickel. Sulphuretted to the fiame of an Argand lamp, in a glass 
bydroren and infusion, of galls occasion no retort. When the temperature reaches 400*^ 
precipitate. The hydrosulphuret of potash F. a whitish cloud will begin to project itself 
throws down a black precipitate. Their into the neck of the ye tort,, accompanied by 
composition has been veiy imperfectly as- the copious evolution of gas, which must 
certained.* ' be collected over mercury for accurate re- 

The sulphuric and muriatic acids have searches, but for common experiments n.ay 
Kttle action upon nickel. The nitric and be received over water. It has all the phy- 
nitro-muriiktic are its most appropriate sol- sical properties of air. It has a sweet taste, 
rents. The nitric solutioh is of anne grass- a faint agreeable odour, and is condensible 
rreen colour. Carbonate of potash throws by about its own volume of water, previous- 
Qown from it a pale apple-g^een precipitate, ly deprived - of its atmospheric air. This 
whi<;h, when well washed and dried, is very property enables us to determine the purity 
Kght. One part of metal gives 3.927 of this of nitrous oxide. A taper plunged into thfo 
precipitate, which by expowo'e to. a white gas, burns with great brilliancy ; the flame 
neatbecomes blackish-gray, barely inclining being surrounded with a bluish halo. But 
to green, and weighing only 1.285. By phosphorus may be melted and sublimed in 
continuing the fire it is reduced it, without taking fire. When this combust 

When ammqnia is added in excess to a tible is introduced into it^ in a state of vivid 
nitricsolutionof nickel^ a blue precipitate is combustion, the brilliancy of the fiame is 
formed, v^bich changes to a purple-red in a greatly increased. Sulphur and most other 
lew hours, and is converted to 'an apple^ combustible bodies, require a higher degree 
green by an acid. If the precipitate retain of heat for their combustion in it. than in 
its bine colour, copper is present. eit her oxyge^ or common air. This may be 

* NicoTTir. A peculiar principle obtain- attributed to the counteracting afiinity of the 
ed by Vauqu^lin from tobacco. It is colour- intimately combined azote, its sp. g^v. is 
less, and has the peculiar taste and smell of ^.5277. 100 cubic inches weigh 46.6 gr. 
the plant. It dissblves both in water and It is respirable, but not fitted'to support life, 
alcohol; is volatile, poisonous, and precipi- Sir H. Davy first showed, that by breathing 
table £rom its solutions by tincture of galls, a few quarts of it, contained in a silk bag, 
— .Ain. de Chime, tom. Ixxi.* for two or thres minutes, effects analogous 

' ♦Nio«i3tB. An ore of titanium.* to those occasioned by drinking fermented 

NiBii. AtBUJc. A name formerly* given liquors, were produced. Individuals, who 

to the flowers' or white oxide of zinc. diffei* in temperament, are, however, as we 

♦ NtTUATKS, ' Compounds of nitric acid might expect, differently affected^ 

with the salifiable bases.* Sir H. Davy describes the effect it had 

NiTHS. The common name of the nitrate upon him, as Ibllows : — " Having previously 

•f potash. See Acid (NiTHic).* closed my nostrils, and exhausted my ]ung% 

*' NiTHoeiw, or Azotf, an important ele- I breathed four quarts of nitrous oi^ide from 

nentary, orundecomponnded principlie. As and into a silk bag. The first feelings were 

h constitutes four-fifths of the volume of at- similar to those produced in the last experi- 

mospheric air, the readies^ mode of pro'cor- ment, (giddiness) ; but in less than half a 

tng azote, is to abstract its oxygenous asso- minute, the respiration being continued, they 

ciatCi by the Combustion of phosphorus, or diminished gradually, and were succeeded 

hydrogen. Itmay also be obtained from ani- by a sensation analogous to gentle pressure 

mal matters, subjected in a glass retort to on all ihe muscles, attended by an highly 

flie action of nitric acid, diluted with 8 or 10 pleasurable thrilling, particularly in the 

times Its weight of water. chest and the extremities. The objects 

Azote possesses all the physical properties around mc b ecatne dazzling? and my he«rin|g^ 

Vol. IK S5 
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more acute. Towards the last inspiration untary, but highly pleasunble* aoconpa*> 
the thrilling increased^ the sen^e of muscu- nied with a peculiar thrilling in the extre- 
lar power became greater* and at last an ir- mities^ a sensation perfectly new andde- 
resistible propensity to action was indulged Hghtful. For many hours after thb expen- 
in. I recollected but indistinctly what fol- ment, fie imagined' that his taste and smell 

lowed ; 4 knot^ that my motions were vari- were more acute, and is certain that he felt 

ous and violent. unusually strong and Cheerful. In a second 

*• These effects very soon ceased after res- experiment, he felt pleasure still superior, 

piration. In ten minutes I had recovered and has once poetically remarked, that he 

my natural state of mind. The thrilling in supposes the atmosphere of the highest of- 

the extremities continued longer than the all possible heavens to be composed of this 

other sensations." ^s. 

" The gas has been breathed by a very " Robert Kinglake, M. D. Additional 
great number of persons, and almost every freedom and power of respiration, succeed- 
one has observed the same things. On ed by an almost delirious, but highly plea- 
some few, indeed, it has no effect what- surable sensation in the head, whidii became 
ever, and on qthers the effects are always universal, with increased tone of the mus- 
painful. cles. At last, an intoxicating placidity ab- 
** Mr. J. W. Tobin, (after the first imper- sorbed for five minutes all voluntary pbwer, 
feet trials), when the air was pure, experi- and left a cheerfulness and alacrity for se- 
enced sometimes sublime emotions with veral hours. - 'A second strongefr dose pro- 
tranquil gestures, sometimes violent mus- duced a perfect trance for about a minute ; 
cular action, with sensations indescribably then a glow .pervaded the system The 
exquisite; no subsequent debility^no ex- permanent effects were an ihvig(»ated feel- 
haustion ; — his trials have been very nume- ing of vital power, and improved spirits, 
rous. Of late he has only felt sedate plea- By both trials, particularly by the former, 
sure. . In Sir U. Davy the effect is not di- old rheumatfc feeling^ seemed to be re- 
minished. vived for the moment. 

" Mr. James Thomson. Involuntaiy " Mr. Wedgwood breathed atmospheric 
laughter, thrilling in his toes and fingers, arr first, wfthout knowing it .^as so. He de* 
exquisite sensations of pleasure A pain clared it to have no effect, which confirmed 
in the back and knees, occasioned by. fa- him in his disbelief of the power Of the gas* 
tigiie the day before, recurred a few minutes After breathing this some time, however, 
afterwards. A similar obser>'ation,,we think, he threw the bag from him, kept breathing 
we have made on others; and we impute it on laboriously with an open mouth, holding; 
to the undoubted power of the ^as to in- his nose with his left hand, without power 
crease the sensibility or nervous power, to take it away, though aware of the lu^- 
beyond any other agent, and probably in a crousness of his situation ; all his muscles 
peculiar manner. . seemed to be thrown into vibrating mo- 
" Mr. Thomas Pople. At 'first unplea- tions ; he had a violent inclination to make 
tant feelings of tension; afterwards agreea- antic gestur'es, seemed lighter than the at* 
ble luxurious languor, with suspension Of mosphere, and as if about to mount. Be- 
muscular power; lastly, powers increased fore the experiment, he was a gpood deal 
both of body and mind. fatigued after a long ride, of which he pe^ 
**Mr, Stephen Ham mick, surgeon of the manently lost all sense. In. a second ex- 
Royal Hospital, Plymouth. In a small dose, periment,. nearly the same effect, but with 
yawning and languor. It should be observ- less pleasure. In la third; much greater 
ed that* the first sensation has often been pleasure.** Rea. on. nit- ox, 
disagreeable, as giddiness ; and a few per- I have often verified these pleasurable 
sons, previously apprehensive,, have left off* effects, on myself and my pupils. The cans- 
inhaling as soon as they felt this. Ta^o lar- es of failure, in most cases, I belieiEeto be, 
ger doses produced a glow, unrestrainable impure gas, a narrow tube- or stop-cock, or 
tendency to muscular action, Jiigh spirits precipitate breathing from fear. If a little 
and more vivid ideas A bag of common sulphate or muriate be mixed with the ni- 
air was first given to Mr. Hammick, and trate of ammonia, it will not yield an intox- 
he observed that it produced ^o effect, icating gas. I iise a pretty wide glass tubCi 
The same precaution against the delu- fixed to. the mouth of a large bladder^ 
sions of imagination was of course frequently I find that noice, introduced into a Jar con- 
taken, taining nitrous oxide, die almost instantly; 
" Mr. Robert Southey could not distin- while in azote, hydrogen, and carbonic acid, 
guish between the first effects and an ap- they struggle for alittle while, 
prehension of which he was unable to di- This gaseous comp6und may be analyzed 
vest himself. His first definite sensations by the combustion of hydrogen, carbon, or 
were, a fullness and dizziness in the head, phosphorus in it. • If we mix 100 volumes 
such as to induce a fear of falling. This of nitrous oxide with 100 of hydrogen ; and 
was succeeded by a laugh which was invol« detonate the mixture in in explosive eudior 
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meter, nothing will remain but 100 niea- show, that nitric oxide con^sts of OTygtn 

sures of azote. Hence 50 measures of oxy- and azote, in equal volumes. Hence, ifwe 

sren* the equivalent quantity of 100 of hy- take the mean weight of a volume of each 

orogpen, must hai'e existed in the oxide. It gas, we shall have that of the gaseous com- 

therefore coiinsts of 100 measures of azote pound; or, its sp. gr. 

+ 5Q of oxygen, condensed by reciprocal Sum. Hf.svmorsp.gv, 

attraction, into only 100 measures. Azote, 0.9722 ? « nQ« -» i nvi i « 

Now 100 vol. of azote, weigh 0.9722 Oxygen, 1.111 1 5 '^•^***'*^ 1.0410. 

1.1111 If we convert these into equivalent ratios, 

50 'ofoxygen« — - — »» (^.S5SS we shall have the gas composed of 

1 prime of azote =1.75 46.66 



1.5277 



2 .primes oxygen » 2.00 Si^M 



This synthetic sum exactly coincides with 100.00 

tlie specific gravity of the compound. It When this deutoxide is exposed at ordi- 

i« therefore composed by weight of one nary temperatures, to bodies which have a 

prime equivalent of azote, — 1.75 63.64 strong attraction for oxygen, such as the 

one of oxygen, — 1.00 36.36 sulphites, protomunate of tin, and the al- 

■ ' kaline hydrosulphurets, two volumes of it 

2.75 lOO.OlO are converted into one volume "of the pro- 

The weight of the compound prime, it the toxide. We se^ here, that when one prime 

same with that of carbonic acid. of oxygen is abstracted, the remaining one 

Iron wire hums with brilliancy in the enters into a denser state of union with 

above g^as, but it is soon extinguished. azote. • 

2. Deutoxide of axQte^ or nUric oxide, was For the habitudes of this gas with hydro- 

fifst described by Dr. Priestley in 1772. In- gen, see Ammonia ; and with oxygen, see 

to a glass retort, containiira;> copper turn- £i7diometsb, and Nitric and Nitbous 

ings» pour nitric acid diluted with 6 or 8 Acids. 

times its quantity of water, and apply a Azote combines with chlorine and iodine^ 

gentle heat. A gas comes over, which to form two very formidable compounds. 

may be collected over water ; but for ex- l. The chloride of azote was discovered 




by Sir H Davy. 

denses only about -^V of ita volume of nitric Put into an evaporating porcelain basin, 

oxide. But a solution of protosulphate or a solution of one part of nitrate or muriate 

protomuriate of iron, absorbs it veiy co* of ammonia in 10 of water, heated to about 

piously, forming' a dark coloured liquid, 100°, and invert into it a wide mouthed 

which is used for condensing oxygen, in the bottle filled with chlorine. As the liquid 

eudiometer of Sir H. Davy. ascends by the, condensation of the gas, 

Whena jar of nitric oxide-is opened in the oily-looking drops are seen floating oh its 

atmosphere, red fymes appear, in conse- surface, which collect together, and fall to 

quence ot the absorption of oxygen, and the bottom in large globules. This is chlo- 

rormation of nitrous acid. When an animal ride of azote. By p\itting a thin strattim of 

is made ^o inhale thisgai^ it is instantly de- common salt into the bottom of the basin, 

itroyed by the formation of. this acid^ and we* prevent the decomposition of the chlo- 

eondensatton of the^ oxy|;^n, in its lunges, ride of azote, by the ammoniacal salt. It 

When a burning taper is immersed in this should be formed only in very small quan- 

gss,- it is extinguished ; as well as the fiame titles. The chloride of azote tluis obtained, is 

ofsttlphuir. But inflamed phosphorus burns an oily-looking hquid; of a yellow colour ; 

m it with great splendour. A mixture of and a very pungent intolerable odour, simi- 

l)>drogen gas and nitric oxide, bums with a lar to that of chloro-carbonous acid. Its sp. 

■mbent green fiam^, ^nX does not explode g^r. is 1.653. When tepid water is poured 

by the electric spark ; though Fourcroy mto a glass containing it, it expands into a- 

nys that it detonates on being passed volumeof elastic fluid, of an orange colour, 

tfaffough ah ignited porcelain tube* I'he which diminishes as it ]ikisses through the 

pyrophorus of Homberg spontaneously water, 

sums in it. *•! attempted," says Sir H. Davy, "to 

It is decompoiwble by several of the me- collect the products of the explosion of the 

Uls, when they are lieated in it, such as new substance, by applying the heat of « 

ttsenic, zinc, and potassium in excess, it spirit-lamp to a globule' of it, confine<l in a 

oxichzes them, and aflbrds half its volume curved glass tube over water : a little gas 

of azote. Charcoal ignited in it, by* a bum- was at first extricated; but long before the 

ia|r glass, produces half a .volume of azote, water bad attained the temperature of ebul- 

tiid half a volume of carbonic acid. All li^on, a violent flash of light was perceived* 

tbese analytical experiments concur to with a sharp report; the tube and glass 
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were broken into small fragments, and t re- l^ien quantities larg^er than a gnus of 
ceived a severe wound in the transparent mustard'Seed were used for the contact 
cornea of the eye, which has produced a with phosphorus, the explosion was alwtys 
considerable inflammation of the eye, and so violent as to break the vessel in which 
obli^t's me to make- this communication by the experiment was made. On tinfoil and 
an amanuensis. This experiment proves zinc it exerted no action; nor on sulphur 
what extreme caution is necessary in operat- and resin. But it detonated most violently 
injc on this substance ; for the' quantity [ wlien thrbwn into a solution of phosphorus 
used was scarcely as large as a grain of in ether orttlcohol. 
nfiustard-seed/' Fhil. Tran. 1813, part 1. • The meciianical force of this compound 
It evaporates pretty rapidly in the air; and in detonation, seems superior to that of any 
in vacuo it expands into a vapour, which other known, not even excepting the am^ 
still possesses the power of explodiug by moniacal fulminating silver. The velocity 
heat. When it is.cooled artificially in wa- of its action appears to be likewise greater, 
ter, or the ammoniacal solution, to 40^ F., 1 touched a -minute globule of it, inapla- 
the sarrounding fluid congeals; but when tina spoon resting on a table, with a firag'* 
alone, it may be surrounded witli a mixture ment of phosphorus at the point of a peo- 
of ice and muriate of lime, without freezing, knife. The blade . wasf instantly shivered 

It gradually disappeais in water, produc- into fragments by the explosion, 

ing azote ; while the water becomes acid* Messrs. PoiTet, Wilson, and Rupert Kirk, 

acvjuiring the taste and smell of a weak so- brought 125 diiferent substances in contain 

lulion of nitro-muriatic acid. with it. The following were the only ones 

With muriatic and nitric acids^ it yields which caused it to exploder — 

azote ; and with dilute sulphuric acid, a Supersulphuietted hydrogen, 

mixture of azote and oxygen. In. strong Phosphorus, 

solutions of ammonia it detonates; with Phosphuret of lime« 

weak ones, it aftbrds azote. ' Phosphuretted camphor. 

When it was exposed to pure mercur}'', Camphuretted oiL 

out of the contact of water, a white powder Phosphuretted hydrogen gas*, 

(calomel) and azote were the 'results. Caoutchouc. 

'* The action of mercury on the compound,'* Myrrh, 

says Sir H. " appeared to. offer a more cor- Pulm oil. 

rect and less dangerous mode of ^tempting Ambergris. 

its analysis ; but on introducing two grainsj • Whale oil. 

under a glass tube filled with mercury and Linseed oil. ' 

inverted, a violent detonation oocurfed, by Olive oil* 

which I was slightly wounded in the head Sulphuretted oil. 

and hands, and should have been severely Oil of turpentine, 

wounded, had not my eyes and face been — tar. 

defended by a plate of glasls, attached to a' «— — amber, 

proper cap; a precaution very necessary in petroleum.^ 

al! investigations of this body." — Phil. Trans. . orange-peel. 

1813, pail 2d. housing smaller quantities, Naphtha* . 

and recently distilled mercury, he obtained Soap, of silver, 

the results uf the experiqaents, witliout aiiy > mercury, 

violence of action. i ■ copper. 

From his admirable' experiments on the ■ . lead, 

analysis of this formidable substance^ by — ~— . manganese. ^ 

mercury, by muriatic acid, and from the Fused potash, 

discoloration of sulphate of indigo» we may ' Aqueous ammonia, 

infer its composition to be Nitrous gas.— JVKcA. Journ* vol o4. 

4 vol. of chlorine — 10. 4 primes 18.0 , 2. Io<Ude t} azote Azote does not com* 

I of azote -0.9722 1 1.75 bine directly with iodine. We obtain tw 

or very nearly 10 by weight .of chlorine to 1 combinatioa only by means of anunonia* 

of azote. was (Uscovered by M. Courtois, and cafc- 

A small globulqiof it, thrown into a glass fi^ly examined by M. CoHn. When *i^ 

of olive oil, produced a most violent explo- moniacal gas is passed over iodine, *V^ 

sion ; and the glass though strong, was shining liquid is immediately formed or 

broken into fragments. Similar effects were hrownish-blaek colour,^ which, ^".P'^J^ 

produced by its action on oil of turpentine tion as it is saturated with ammonj** -('^ 

and naphtha. When it wasthrown into ether its lustre and viscosity. Nogasiadis* " 

or alcohol, there was a very slight action, gaged during the formation of this «<!"'* 

When a particle of it was toudied under which may be called iodide of o»w^* 

water by a particle of phosphorus, a bril- is not fulminating. When dissolved idJJ' 

liant light was perceived under the water, ter, a part of the ammonia is decompo*^ 

and permanent uas was disen^ged, having its hyd[rogen forms hydriodic acid; ."^Jv 

the charskc^eirs of azote. azote oomblnea with a portion of the ioouiQ 
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and forms the firiminatinp powder. We flan^ ef 3000 double plates through the 
may obtain the iodide of azote directly* by vapour, but the azote underwent no chanre.. 
putting* pulverulent iodine into common He mdt also many other attempts to de- 
water of ammonia. < This indeed is the best comjRse it, but they were UBsuccessful. 
way of preparing it; for the water is not de- In my experiments on the ammoniacal 
composed, and seems to concur in the pro- salts, 1 found, that when dry lime and mo- 
duction of this iodide, only by determining riate of ammonia were ignited together in. 
the formation of hydriodate of ammonia. -a Reaumur porcelain tube, connected with 
The iodide oi£, azote is pulverulent, and water in a IVoulfe'a apparatus, a portion of 
of a browmsh-black colour. It detonates- ammonia constantly disappeared, or was an- 
from the smallest shock, and from heat» with nihUated, while nothing but water was ob- 
a feeble violet vapour; Wheh properly tained to replace that loss. **OfU)e tight- 
prepared, it often detonates spontaneously, ness of the apparatus I am well assured. In- 
Hence, after the black powder is formed, deed I have peVformed the experiment^ 
and the Hquid ammonia decanted off, we with a continuous glass tube, sealed and 
must leave the capsule containing it in bent down atone end like a retort, while 
perfect repose. , ' tlie other end was drawn into a small tube. 
When tms iodide is ptit into potash wa- which passed under ajar on the mercurial 
ter, azote is disengagea, and the same pro* pneumatic shelf. The middle part was 
ducts are obtained, as when iodine is dis- kept.horizontal and artificially cooled. The 
solved in that alkahne lixivium. The by* sealed end contained the mixture of lime 
diiodate of ammonia, wlkich has the proper- and sal ammoniac. A brush flame of a large 
ty of dissolving a great deal of iodine, gra- alcohol blow-^pipe was made to play very 
dually decomposes the fulminating powder, gently on the end of the tube at first, but 
while azote is set at liberty. Water itself i^terwai^s so pawerfiiUy, as to keep it jg. 
has this (Property, though in a much lower nited for some time. The sal ammoniac 
degree. A&the elements of iodide of azote recovered, did not exceed three-fourths of 
are so feebly united, it; ought to be prepared that originaUy employed.^' The sal ammo- 
with g^eat precautions, and should not be niac was regeneratedfby a>tural3ng the am- 
preserved. In the act of transferring a lit- monia with muriatic acid, and cautious 
tie of it from a platina capsule to a piece of evaporation. See wfsn. ef PhU^ September 
paper, the whole exploded in my hands, 1817. 

though the friction of the particles on each The strongest ar|^ments for the corn- 
other was inappreciably small. pound nature of azote are derived from its. 
Both Sir H. Davy and M. Gay^Lussac slight tendency to combination, and from 
have exploded their iodide in glass tubes, its being found abundantly in the organs of 
and collected the results. The latter states, animals, wh^ch feed on substances that do 
^ that if we decompose a gramme (15.444 not contain it. 

gnins) of the fulminating powder, we ob- Its uses in the economy of the globe are 

tain, at the temperature of 32^, and under fittle understood. Ihis is likewise fiivour^ 

the pressure of 30 inches of. mercury, a ga- able to the idea tha; the real chemical na- 

seoua mixture amounting to 0.1152 litre, ture is as vet unknown, and leads to the 

(T.03 cubic inches), and composed of 0.0864 hope of its being decomposable, 
ofthe vapour ofiodine, and 0.0388 of azote.*' ^ It would appear that the atmospheric 

>-4»ii. de Cfdnde, xci. Now 0.0864 is to azote and oxygen, Ipontaneously combine 

0.0288 as 3 to 1 exactly. Therefore the 4e* in other proportions, under certun drcum* 

tonating powder consists of stances, in natural operations. Thus we 

3 vols, of the va. of iod. •* 8.63 X ^ "" 35.89 find, that mild calcartous or dkaline matter 

l?ol. of azote • - — 0.9733 favours the formation of nitric acid, in cer* 

or reduced to the oxygen equivalent scale, tain regions of the earth ; and that they are 

it consists of essential to its production in our artificial ar- 

3 primes of iodine — 46.5 96.37 ran|^ments, for forming nitre from decom- 

1 azote «- 1.75 3.63 posing animal and vegetable subsUnces.* 

■ NiTBOT 8 Acid. See Acid (Nitkovs). 

^ 100.00 NoBLB Mkt«ls. this absurd name ha8< 

Azote has hitheito resisted all attempts been bestowed on the perfect metals, gol4, 

to decompose it. Sir H. Davy volatilized filvdfr, and platina. 

the highly combustible metal potassium in * NovAcruTX. WtrrsLATs.* 

tiote over meTCury> and passed the voltaic * Ntrx Yoxici,. See Stbtcuqa.*^ 
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*|^BS1DIAN* Of this mineral there are Or Carbon, 77,ilS 

\J two kinds, the translucent and trans- ox. andhydr. in the pro- *> 1071^ 

parent. portions forforming water, 3 

1. Tran9k$eeni obddkm. Colour yelvet- H^sdrugen excess, 12.07'5 
black. Massive. Specular splendent. Frac- If the pernitrate of mercury, made by 
ture perfect conchoidal. Translucent, or dissolving 6 parts of mercury in ?.5 parte of 
translucent on the edges. Hard. Very brit- nitric acid, of sp. gr. 1.36 at common tempe«> 
tie. Easily frangible. Streak gray. Sp. gr. ratures, be mixed with olive oil, in the course 
2.37. It melts, or beporaes spongy before of a few hours, the mixture, if kept cold,be- 
the blow-pipe. Its constituents are, silica comes solid; but if mixed with the oil of 
78, alumina 10, lime 1, soda 1.6, potash 6, grfiins, it does not solidif}- M. Pontetpro* 
oxide of iron 1.—- Fau^. (t -occurs in beds poses therefore this substance as a test of 
in porphyry, and various secondary trap the purity or adulteration of olive oil; for. the 
rocks in Iceland and Tokay. resulting mixture, after standing 12 hours, is 

2. Transparent, Colour duck-blue. Mas- more or less solid, as the oil is more or lest 
aive and in brown graina. Splendent Frac- pure. I'he nature of the white, hard, and 
ture perfect conchoidal. Perfectly transpa- opaque mixture, formed by olive oil and the 
rent. Hard. Brittle. Sp. gr. 2.36. It nitrate of mercury, has not been ascertained, 
melts more easily than the translucent obsi- See Acib Margaric, EbAiif, and Fat.* 
dian, and into a white muddy glass. Its con- * Oil Gab. It has been long ki^ow^i to' 
stituents are, silica 81, alumina 9.5, lime! chemists, that wax, oil, tallow, &c. when 
0.33, oxide of iron 0.60, potash 2^7, soda 4.5, passed through ignited tubes, are resolved 
vnXer O.S.^-'Xlaproth.^ itocOurs imbedded into combustible gaseous matter, which 
in pead-stone porpliyry. It is found at burns with a rich light. Blessrs. Tavlorand 
Marekan, near Oehotsk in Siberia, taid in Martiqeau have availed themselves skilfully 
the Serro de las Novajas in Mexico.* of this fact, and contrived an ingenious ap- 

* OcHRB. An ore of iron.* paratus for generating oil gas on the great 

* OcHRoiTS. Cerite.* scale, as a substitute for candles, lamps, and 

* OcTOHBBBiTx. Pyraoiidal titanium-ore.* coal gas, I shall insert here, a bpef account 

* Ostitis. Clay«iii»iistone. * of thdir improvements. 

* Oil «i ViTBioL. See Acii» (Suxphit. 'The advantages ofoil gas, when contrasted 
aic).* with c'»al gas, are the following: — ^The ma- 

Oil. The distinctive characters of oil are terial from which it is^ produced containing, 

inflammability, insoliiiility in water, and no sulphur or other matter b}' which the gas 

fluidity, at least in a moderate temperature, is contaminated, there are no objections to 

Oils are distinguished into fixed or fat oils, its use on account of the suffocating smell 

vhioh do not rise in distillation at the tern* in close rooms. It does no sort of injury to 
perature of boiling water « and volatile or es- « furniture, books, plate, pictures', paint, &6. 

aential oils, which do rise at that temperature All the costly and offensive operation of 

with water, or under 320^ by themselves. purifying the gas by lime, &c. is totally 

The volatile oil obtained by attenuating avoided when it is obtained from oil. No- 
animal oil, by a -number of successive distil- thing is contained in oil gas which can pos- 
itions, is caUed Dippei's animal oil, mb]y injure the- metal of which the convey- 

Monnet assert^ that, by mixing acids with ance pipes are made. ^ *" 

animal oil, their rectification may be. very The economy of light fron^ oil gas may be 

much facilitated. judged of from the following table :— > • 

The addition of a little ether, before re- Argand burner oil gas, per hour, jd. 

distillation of old essetrtial oils, improves the Argand' lamps spermaceti oil, - 3d, 

flavour of th6 product. See' Elaif and Mould candles, - - - 3}dL 

Acid (Oleic.) Wax cahdles, - - - lid. 

* MM. Gay-Lussac and Themard ^na- The oil gas has a material advantage over 
lyzed olive oil in 1808^ by igniting a deter- eoal gas, from its peculiar richness in ole- 
minate quantity of it, mixed with chlorate of fiant gas, which renders so small volumo 
potash, and ascertaining the products ; they necessary, that one cube foot of oil gva will 
found it to consist of ' be found to go as far as four of coal gas. 

Carbon, ' 77.213 Tbis circumstance is of great importance, as 

Hydrogen, 13.360 it reduces in the same proportion the size 

Oxygen, 9.427 of the gasometers, which are necessary to 

— — contain it : this is not Only a great saving of 

1QQ.Q09 expense in the construction, but it is • 
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ffftterial conTenience^ where loom is li- power, compared to good coal gts.— -See a 
mitted. drawing of an elegant apparatus, erected by 
. In the course of their $rst experiments, Messrs. P. and M. at the Apothecaries' Hali» 
Messrs. John and Philip Taylor were sur- London, in the 15th number of the Journal 
prised to find, that the apparatus they em* of Science and the Arts.* f 
ployed gradually lost its power of decom-' * Oisanits. Pyramidal titanium-ore.* 
posing* oil, and generating gas. Oninvesti- * Omfiamt Gas. A compound of one 
gation, they <|Kcovered that the metallic prime of cai-bon and one of hydrogen, to 
retorts which had originally decomposed which 1 have given the name otXAUBUBEx- 
oil and produced gas in abundance, ceased xko Utbkooxit, to distinguish it from the 
in a very great degree to possess this power, gas resulting from one prime of carbon and 
althoug>h no viftible change had taken placC ^wo ot hydrogen, which 1 have called sub- 
in them, carburetted hydrogen.* 

The most perfect cleaning of the interior * Oucic Acid, bee Actd (Oxxic).* 
of the retort did not restore the eiiect, and OLsosAccHAavM. This name is given to 
some alteration appears to be produced on a milture oi oil and sugar, incorporated 
the iron by the action of the oil, at a high with each other, to render the oil more easi- 
temperature, ^ - ly diA'usible in watery liquors. 
Fortunately, the experiments on this subr Olkum Vini. See Etuss. 
ject led to a mx>st favourable result'; for it Ollbanum. A gum-resin, the product Of 
was found, that by introducing fragments of the Juniperus LyCia, Zinn. brought from 
brick into the retorts, a great increase of Turkey and the East. Indies, usually in 
the decomposing power was obtained, and drops or tears. The best is oi a yellowish- 
the apparatus has been much improved by white colour, solid, hard, and brittle ; when 
a circumstance which at one time appeared chewed for a little time, it renders the spit- 
to threaten its success. tie white, and impresses an unpleasant bit- 
A small portion of the oil introduced into terish taste ; laid on burning coals, it yields 
the retort, still passed off undecomposed, an agreeable smell, 
and being changed into a volatile oil, it car- * Ui.' vsni te. An ore of copper.* 
lied with it a great portion of caloric, which * Olivine. A sub-species of prismatic 
rendered the construction of the apparatus chrysoUte. Its colour is oUve-green. It 
Aore diiftcuk than was at first anticipated ; occurs massive and in roundish pieces, 
but by the present arrangement of its parts. Rarely crystallised in imbedded rectangular 
this difficulty is fully provided for, and the four-sided prisms. Lustre shining. Clea- 
Tolatilized oil is made to return into the oil vage, imperfect double. Fracture, small- 
reservoir, from whence it again passes into grained uneyen. Translucent. Less banl 
the retort, so that a total conversion of the than chryso^te. firittle. Sp. gr. 3.24. With 
whole into gas is accomplished without trou- borax it melts into a dark green bead. It 
ble, or the escape of any unpleasant smell, loses its colouring iron in nitric acid. Its 
A general idea of the process, may be ponstituents are, silica 50, magnesia 3S.S, 
ferm^ i¥em the following account of it ; — lime 0.25, oxide of iron 12. Jt occurs in 
A quantity of oil is placed in an air-tight basalt, greenstone, ])orpbyry and lava, and 
▼easel, in such a mannei*, that it may flow generally accompanied with augite. It a 
into retorts which are kept at a moderate found in the Lothians, Hebrides, north of 
led heat; and in such proportions as ma^ Ireland, Iceland, France, Bohemia &c«* 
vegulate the production of gas to a convene- * Ollaris Lapis. . See Potstoss.* 
cat rale ; and it is provided, that this rate * Omfhacite. Colour pale leek-green, 
may be easily governed at the will of the Massive, disseminated, and in narrow cadi- 
operator. - ated concretions. Lustre, . glistening and 
The oil,- in its passage through the retorts, resinous. Fracture, fine-grained uneven. 
» principally decomposed, and converted Feebly translucent. As hard as feldspar. 
into gas proper for illumination, having the Sp. gs. 3.3. It occurs in primitive rocks 
great advantages of being pure and free with precious garnet, in Carinthia. U is a 
ftom sulphurous contamination, and of sup- variety of augite.* 

porting a very brilliant fiame^ .'with the ex- * Owtx. Calcedoi\y, in which there is 

penditure of very small quantities. an alternation of white, black, and dark- 

As a further precaution to purify the gas brown layers.* 

ftom oil, which may be suspended in it in ^ ; _«_««_ 

the state of vapour, it is conveyed into a 

vash vessel, where, by bubbling throu^ ^ f I question the correctness of these 

water, it is fiirther coioled and rendered fit statements concerning oil gas. On account 

for use ; and passes by a proper pipe into a of the sale of the coak, it has been found* 

nsometer, from which it is sufi^red to even in this country, more profitable to 

branch off in pipes in the usual manner. make gas from coal than tar. Yet tar costs 

The oil gas w hich 1 have been accustom- only abojLit one-sixth of the price of the 

^ to make h^ ARly a double illuminating cheapest oil in our markets. 



OPA OPO 

* €^i«iTT. The faculty of obitxacting 7. Wood opal. Colours very various. In 
the passage of lig^ht.* branched pieces and stems. Lustre shiiUB^. 

* Opal. A sub-species of the indivisible Fracture conchoidal. ^Translucent. Send- 
^uartz of Mohs.* hard in a high degree. Easily frangible. 

Of opal there are seven kinds, according Sp. gv, 2.1. It is found in alluvial land at 

to Professor Jameson. Zastravia in Hungary. * 

1. Preciout oped. Colour milk-white, in- * Ofivx. See Morpbta, and Acid (Mk« 

cdining to blue. It exhibits a beautiful plmr cofic). In the 8th and 9tiSFolumes of the 

of many colours. Massive, disseminated. Journal of Science, and in the 1st of the 

In plates and veins. Lustre splendent. Edinburgh Phil. Journal, are tWo valuable 

Fracture, perfect conchoidal. Translucent, papers on the manufacture of British opium ; 

or semi-transparent. Semi-hard in a high the first by the Rev. G. Swayne, the second 

degree. Brittle. Uncommonly easily fran- by Mr. Young. 1*he manufacture of Indian 

gible. Sp. {3rr. 2.1. Before the blow-pipe it opium has been of late years greatly im- 

whitens and becomes opaque, but does not proved by Dr. Fleming, M.P., under whose 

fuse. Its constituents are silica 90, water superintendence that important department 

10. It occurs in small veins in clay-por- was placed by the Marquis of Wellesley.* 

ph3rTy, with semi-opal, at Czscherwenitza, According to Orfila, a dangerous dose of 

m Upper Hungury : and in trap rocks, at opium is rather aggravated than counteract^ 

Sandy Brae, in the north of Ireland. Some ed by vinegar. The proper remedy is a 

•f them become transparent by immersion powerful emetic,- such as sulphate of zinc, or 

in water ; and are called oculus mundi, hy- sulphate of copper. See an interesting and 

drophane, or changeable opal. . well treated case, in the 1st volume of the 

2« Common opal. Colour milk-white. Medico-Chirurgical Trans, by Dr« Marcet 

Massive, disseminated, and in angular pieces, and Mr. Astley Cooper.* 

Lustre splendent. Fracture perfect conchoi- QpOBAtsAH. The 'most precious of the 

dal. Semi-transparent. Scratches glass, balsams is that commonly called Balm of 

Brittle. Adheres to the tongue. Infusible. Gilead, Opobalsamum, Balsamaeleon, Bal- 

Its constituents are, silica 93.5, oxide' ot iron samum verum album, iBgyptiacum, .Todai- 

1, water 5. — Klaproth, It occurs in veins cum, Syriacum, i Mecca, &c. I'his is the 

along with precious opal in clay-porphyry, produce of the amyris opobalsamum, L> 

and in metalliferous veins in CornwiiIIy Ice- The true balsam is of a. pale yellowish 

land, and the north of Ireland. colour, clear atid transparent, about the con- 

3. Fire opal. Colour hyacinth-red. Lus- sistence of Venice turpentine, of a strong, 

Ire splendent. In distinct concretions. Frac- penetrating, agreeable, aromatic smell, and 

ture perfect conchoidal. Completely trans- a slightly bitterish pungent taste. By age it 

parent. Hard. Uncommonly easily fhm- becomes yellower, browner, and thicker, 

gible. Sp. gr. 2.12. Heat changes the co- losing by degrees, like volatile oils, some of 

lour to pale flesh-red. Its constituents are, its finer and more subtile parts. To spreadt 

silica 92, water 7.75, iron 0.25. It has when dropped into water, all over Ihe sur- 

been found only at Zimapan in Mexico, face, and. to form a fine, thin, rainbow- 

in a particular variety of homstone por- coloured cuticle, so tenacious that it may be 

phyry. taken up entire by the point of a needle, 

" 4. MotheT'of-p^arl opal, or Cacholojigt It were formerly infallible criteria of the ge- 

is described under Cacholoito, as a variety nuine opobalsam. Neumann, however, had 

of calcedony. . observed, that other balsams, when of a cer- 

5. Sem-opal Colours white, gray, and tain degree of consistence, exhibit these phe- 
brown ; sometimes in spotted, striped, or nomena equally with the Egyptian. Accord- 
clouded delineations. Massive, disseminat- > ing to Bruce^ if dropped oi\^a woollen cloth, 
ed, and in imitative shapes. Lustre glisten- in its pure and.fresh state, it may be washed 
ing. Fracture V conchoidal. Translucet\t. out completely and readily with simple wa- 
Semi-hard. Rather easily frangible. Sp. ter. • , 

gr. 2.0. Infusible. Its constituents are, si- ■ Oponsi;noc. A solution Of soap in alco- 

lica 85, alumina 3, oxide of iron 1.75, car- hoi, with the addition of camphor, and vola- 

bon 5, ammoniacal water 8, bituminous oil tile oi|s. It is used externally agaunst rheu- 

O.o^.'^KlaprotK It occurs in porphyry and matic pains, sprains, bruises, and other like 

amygdaioid, in Greenland, Iceland, and complaints. 

8cotiand« in the Isle of Rume, &c. Opopanax. A concrete gummy resinous 

6. Jasper opaU or Fetrugirums opal. Co- juice, obtained from tlie roots of an umbel- 
lour ?scarlet-red, and gray. Massive. Lus- liferous plant, the pastinaca opopanax, Zmn. 
tre shining. Fracture perfect conchoidal. which grows spontaneously in the wanner 
Opaque. Bet^^een hard and semi-hard, coi^triea, and bears the colds of this. The 
Easily frangible. Sp.. gr 2.0. Infusible. jt^|^'birou^ht from Turkey and the East 
Its constituents are, silica 43 5, oxide of iror *' ~f^times in round drops or tears, 
47.0, water 7.S. — Klaproth. It is ifound monly in irregular lumps, of a 
porphyry at Tokay in Hungary. colour on the outaMJc* 
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cpecks of white ; inwardly of a paler colour, Fractare earthy. Very soft. Brittle. Whitens 

and frequently variegated with large white and evaporates before the blowrpipe. It oc- 

pieces. It has a peculiar strong smell, and cnrs in veins in Saxony, &c. 

a bitter, acrid, somewhat nauseous taste. ' W , J^tckelifei^otia gray antimony. Colour 

* Oabs. The mineral bodies, from which steel-gray. Massive. Shining. Cleavage 

metals are extracted. double rectangular. Fragments cubical. 

1.—- AktixonT) Ores •/". Brittle. Sp. gr. 6. to 6.7.. It melts before 

1. Native antimony, of which there are the blow-pipe, emitting white vapour of ar- 

twb species ii dodecahedral, and octohe- senic. It communicates a green colour to 

dral. nitric acid. It coi^ists of antimony, with 

1. Dodecahedral, Colour tin-white. Mas- arsenic 61.68, nickel 23.33, sulphur 14.16, 

isive and crystallized in an octohedron and silica, with silver and lead, 0.83, and a trace 

dodecahedron. Harderthan calcareous spar, of iron. It occurs in veins near Freussberg 

Sp. gr. 6.7. It consists of 98 antimony, in Nassau. 

1.0 silver, and 0.25 iron. It is found in V. Prismatic white antimony. Colour 

argentiferous veins in the gneiss mountains white. Massive and crystallized, in a rec- 

ofChalanchesin Dauphiny, andat Andi*ea&- tangular four-sided prism, an oblique four* 

berg in the Hartz. sided prism, a rectangular four-sided table, 

3. Octahedral maimony ; of which there a six-sided prism, and in acicular and capil- 

are two sub^^pecie^, the aiTtimonial silver, lary crystals. Lustre pearly or adamantine, 

and arsenical silver. See Okes of Silver. Cleavage in the direction of the lateral 

IK AirrikovT Glakcs. Under this ge- planes. Translucent. Sectile. Sp. gr. 5.0 to 

nut are ranged the following species, sub- 5,6. It melts and volatilizes in a white va- 

species, and kinas. pour. Its constituents are, oxide of antimo- 

1. Compact gray antimony. Colour light ny 86, oxides of antimony and inm 3, siliqa 
lead-gray.. Massive. Soft. Eanly frangi- 8. It occurs in veins in primitive rocks, in 
ble. Sp. gr. 4.4. Found in Uuel Boys Bohemia and Hungary. 

mine in Cornwall. VI. Prismatic antiintmy-blend^ or re,d qjitj,* 

2. Foliated gray antimony. Colour like mony, 

the preceding* Cleavage prismatic. Not a. Common, Colour cherry-red. Ma$- 

particulariy brittle. Sp. gr. 4.4. sive, in flakes, and crystallized. Primitive 

3. RcuHatedgray antimony. Colour com- forni, an oblique four-sided prism. Crystals 
mon lead-gr^y. Massive, and cry8talUze4 in deUcate, capillary. Adamantine. Translu- 
four and six-sided prisms, and sometimes in cent on the edges. Brittle. Sp. gr. 4.5 to 
icicular crystals. Lustre metallic. Sp. g^r. 4.6. It melts and evaporates before the 
4.4. It melts by the flame of a candle. Its blow-pipe. It consists of antimony 67.5, 
constituents are, antimony 75^ sulphur 25. oxygen 10.8, sulphur 19.7. — Klapr, It oc- 
Tiiese minerals occur in veins, in primitive curs at Braunsdorf in Saxony. 

and transition mountains. This occurs in If, Tinder antitnony^blende. Colour muddy 

Gleadinning in Dumfries-shire ; in Com- cherry-red. In flexible tinder like leaves, 

vail, &c. Feebly glimmering. Opaque. Streak shin- 

4. Pltemoae gray antimony. Colour be- ing. Friable. Sectile and flexible. It con- 
tween dark lead-gray and snioke»gray. Mas- tains oxide of antimony 33, oxide of iron 40, 
ave, and in capillary glistening crystals, oxide of lead 16, sulphur 4, with some silver. 
Lustre semi-metallic. Very soft. It melts -^Idrik, It occurs in the Carolina and Do' 
into a black slag. It contains antimony, rothea mines at Clausthal. 

sulphur^ arsenic, iron, and silver. It occurs II. — Absenic. 

in veins in primitive rbCks, at Andreasberg 1. J^ative arsenic. Fresh fracture, whlt- 

inthe Hartz, &c. ^ ish lead-gi'ay. Massive, and in imitative 

5. ^Aa:ifrangiAle antimony glance, or J?ovr- shapes. Feebly glimmering, harder than 
rmdte. Colour blackish lead-gray. Mas- calcareous spar. Streak shining, metallic, 
sive and crystallized. Primitive form, an Wheii stnick, it has a fihging sound, and 
oblique fobr-sided prism, which occurd va- emits an arsenical odour. Sp. gr. 5,75, It 
liously modified by truncation, ^c. Lustre occurs in veins in primitive rocks, at Kongs^ 
m^talUc. Cleavage axifrangible. Fracture berg in Norway, &c. 

conchoidal. Brittle. Sp. gr. 5.7, Its con- 2. Oxide of arsenic $ common, capillary, 

itituents are, lea4 42.62. antimpny 24.2^, and earthy. 

Copperl2.8, iron X.2, sulphur 17.^— 2ra/cA£//. a. Common oxide has a white colour; 

It IS found near Endellion in Cornwall. occurs in crystalline crusts; has a shining 

6. Prismatic antinufny glance. Colour lustre ; uneven fracture ; ^nd is soft and 
bjackish lead-gray. Primitive form, an |emi-transparent. 

oblique four-sided priflin. Lustre metallic. b. The capillary ocpcurs i)> silky, snow/- 

Cleavage in the direction of the smaller dia- white, shining, capillary ciystals. 

fonal of the prism. Sp. gr. 5,75, c. The earthy is yellowish- white ; in 

lU. Antimony ochre. Colour straw-yellow, crusts. Dull, opaque, and friable. JX oc« 

iscmsting crystals of gray an^imonv, Dirtl. curs at Aoilreasberg in the lUv^^ 

Yotn IL ' ' ^ ' 26 
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3. Arsenical pyrite». tre splendent, metaliic. Fracture uneven. 

a. Common arsenical pyrites. JiBspickeU Opaque. Brittle. Sp. gr. 6.1 to 6.2. It 
Fresh fracture silver-white. Massive and iii fuses before the blow-pipe into a steel-gray 
prismatic concretions. Crystallized in ob- globule. Its constituents are, bismuth 43.% 
lique four-sided prisms. Lustre splendent lead 24.32, copper 12.1, sulphur 11^58, 
metallic. Fracture coarse-gained. Cleavage nickel 1.58, tellurium 1.32^ gold 0.79. It 
in the direction of the perpendicular prism, occurs imbedded in quartz near Beresof in 
Sometimes as hard as feldspar. Brittle. It Siberia. It is also called needle ore, 
emits an arsenical smell on friction. Sp. gr. - b. Prismatic bismuth-glance. Colour pale 
5,7 to 6.2. Before the blow-pipe it yields lead-gray. Massive, and ciystallized in aci- 
a copious arsenical vapour. Its constituents cular and capillary oblique four and six-si- 
are, arsenic 43.4, iron 34.9, sulphur 20.1. ded prisms. I^ustre splendent, metallic, tt 
It occurs in primitive rocks, in Com well and soils; is brittle ; and harder than gypsum. 
Devonshire, and at Alva in Stirlingshire. Sp. gr. 6.1 to 6.4. It melts in the fiame of 

b, JirgenHferous arsenical pyrites. Colour a candle. Its constituents are bismuth 60, 
silver-white. Disseminated, and in very small sulphur 40. It occurs in veins in Cornwall, 8tc. 
aciciilar oblique four-sided prisms. Snining a. Cupreous bismuth Colour light lead- 
mid metallic. Besides arsenic and iron, it g^y. Massive. Shining. Sectile. Its con- 
contains from 0.01 to 0.10 of silver, It has stituents are, bismuth 47.24, copper 34.66, 
Been found in Saxony ; and is used as an sulphur 12.58. It occurs in veins in gra- 
ore of silver, nite near Wittichcn in Furstemberg. 

4. PharmacoUte, pr arsetiicrbloom, Co- b. Bismuth ochre. Colour straw*yeIlow. 
lour reddish-white. As a coating of balls. Massive. Lustre inclines to adamantine, 
or in delicate capillary shilling silky crystals. Opaque. .Soft. Brittle. Sp.^gr. 4.J7. It 
Semi-transparent, or opaque. Son, Soils, dissolves with effervescence in acids. Its 
Sp. gr. 2.64. Its constituents are, lime 25 constituients are, oxide of bismuth 86.3, ox- 
arsenic acid 50.44, water 24.56. It occurs ide of iron 5.2, carbonic acid 4.1, water 3.4. 
in veins along with tin-white cobalt, at An- It occurs along with red cobalt. It b found 
dreasberg, &c. ' at St. Agnes m Cornwall. 

^5. Orpimeiit, 1V.-^Ckrium. See Allakjte, CeBITs^ 

a. Hed, ruby sutphtir, or hemi-prismatic Gadoltkits, Orthite, Yttboceritb. A 
sulphur Colour aurora-red ; massive ; in fluate and subfluate of cerium have been 
flakes, and crystallized in oblique four-sided also discovered at Finbo in Sweden. 
prisms. Lustre inclining to adamantine. V. — Cobalt Ores. 

Fracture uneven. Translucent. Streak 1. Hexahedral cobalt pyrites, ot sil'oer-vhiit 

orange-yellow coloured. As hard as talc, eobalt. Colour silver-white. Massive, and 

Brittle. Sp. gr. 3.35. It melts and burns crystallised in the cube, octohedron, cube 

with a blue flame. It is idio-electric by fric- truncated , 'pentagonal dodecahedron, icosa- 

tion. Us constituents are, arsenic 69, sul- bedron. Splendent, and me.tallic. Cleavage 

phur 31. It occurs in primitive rocks at hexahedral Fracture conchoidal. Semi- 

Andreasberg, &c. hard. Brittle. Streak gray. Sp. gr. 6.1 

b, TelUrw orpiment, or prismatoidal sul- to 6.3. Before the blow-pipe, it gives bat 
phur. Colour perfect lemon-yellow. Mas- an arsenical odour; and, after being roasted, 
sive, imitative, and crystallized in oblique colours glass of borax smalt-blue. Its con- 
four-sided prisms, and in flat double four- stituents are, cobalt 44, arsenic 55, sulphur 
sided pyramids. Oleayage prisitiatoidaJ. 0.5. Iron is sometimes present. It occurs 
Translucent. Harder than the red. Flexi- in primitive rocks at Skutterendj in Norway, 
ble, but not. elastic. Splits easily, bp.gr. It is the principal ore of cobalt. 

0:5, Its constituents are arsenic 62, sulphur 2. Ovtohedral cobalt pyrites, 

38. It occurs in veins in floctz rocks ; and a. The tin-white ; of which there is the 

along with red silver in granite at Wittichen compact and radiatpd. The compact has a 

in Swabia. tin-white, and someumes rather dark colour. 

111. — BjsmutHj It occurs massive and crystallized in the 

1. JSTative or octahedral bismuth. Fresh cube, octohedron, and rhomboidal dodeca- 
fracture silver-white, inclining to red. Mas- hedron, truncated on the six four-edged 
5ive and crystallized in an octohedron, tetra- angles Crystals generally rent And crack- 
hedron, and Ciibe. Lustre splendent, me- ed. Lustre splendent, metallic. Brittle. 
taAUc. Cleavage fourfold. Harder than Sp. gr. 6.0 to 6.'6. Its constituents are, 
gypsum. Malleable. S p. gr. 8.9 to 9.0. arsenic 74.22, cobalt 20.3, iron 3.42, copper 
It melts by the flame of a candle. It occurs O.I6, sulphur 0.89. It occurs in granite, 
in veins in mica-slale, &c. at St. Columb gneiss, &c. in Cornwall, Saxony, &c. 

and Botallack, in Cornwall; and in Saxony. sThe radiated, \ colour tin-white, inclining 

2. Bismuth-glance. to gray. Massive, and in distinct radiated 
a. ^cicular bismuthrg^ance. Colour dark concretions. Lustre glistening, metallic 

lead-gray. Disseminated, and crystallized Sofler than the compact. Its constituents 

in oblique four or six-sided prisips. Lvs- are, arsenic ^,75, cobalt 28, oxide of iron 
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5.0« ^de of manganese 1.25. It occurs in ing water. It is the purest of the cobalt- 

chiy-slate at Schneeberg>. oclires. It is found with the preceding* It 

6. Grav octohedral cobalt pyrites. Colour contains silver. 

light steel-gray. Massive, and tubiform. 5. The sutfihate of cobalt is found at Biber, 

DulU and tarnished externally. Internally near Hannau, in Germany. It consists of 

splendent metallic. Fracture even. Streak sulphuric acid 19.74, oxide of cobalt 38.7U 

sliining. Brittle. When struck, emits an water 41.55. Jt has a light flesh-red co* 

arsenical odour. Sp. gr. 6.1S5. It contains lour ; and a stalactitical form. Streak yel- 

19.6 of cobalt, with iron and arsenic. It oc- lowish-white. Taste styptic. 

curs in granite, gneis^ &c. It is found in VI.— Copper Oans. 

Cornwall, Norway, &c. It affords a more 1. Octahedral^ or native copper. Colour 

beautiful blue smalt than any of the other copper-red, frequently inci^sted with green. 

cobalt minerals. Massive, imitative, and crystallized ; in the 

CobaU'kiea. Colour pale steel-gray, Mas- perfect cube ; the cube truncated, on the 

sive, and in cubes. Lustre metallic. Frac- angles, on the edges, and on the edges and 

ture uneven. Semi-hard. Its constituents angles; the garnet dodecahedron; perfect 

are, cobalt 43.2, sulphur 38.5, copper 14.4, octohedron ; and rectangular four-sided 

iron 3.53. It occurs in a^ bed of gneiss in prism. Lustre glimmering, metallic. Frac- 

Sweden. ture hackly. Streak splendent, metallic. 

• 3. Red cobalt. Harder than silver. Completely malleable. 

a. Radiated red cobalt^ or cobalt bloom, • Flexible, but' not elastic. Difficultly frati- 
Colour cnmson-red,j)assingintopeach-blos^ gible. Sp. gr. 8.4 to 8.7. It consists of 
som. Massive, imitatrKe, and crystaUized, in 99.8 of copper, with a trace of gold and 
a rectangular four-sided prism, or a com- iron. It occui*s in veins, in granite, gneisB, 
pressed acute double six-sided pyramid. &c. and is found chiefly in Cornwall. 
Crystals acicular. Shining. Translucent. 2. Octohedral red copper ore. 

Rather sectjle. Sp. gr. 4.0 to 4.3. It tinges a. Foliated red copper ore. Colour dark 

borax glass-blue. Its constituents are, co- c/ochineal-red. Massive, and crystallized* 

bait 39, arsenic acid 38, water 23. It occurs in the perfect octohedron, which is the 

in veins in primitive, transition, and second- primitive form; in the^octohedi*on, trun- 

ary rocks. It is found at Alva in Stirling- cated on the angles ; on the edges, with 

shire, in Cornwall, 8cc. each angle acuminated with four planes ; 

b. Earthy red cobalt, or cobalt crust, Co- bevelled on the edges, and each angle acu- 
Iqur, peach-blossom red. Massive, and imi- minated with eight planes. Lustre adaman- 
tative. Friable. Dull. Sectile. Streak tine, inclining to semi-metallic. Cleavage 
shining. Does not soil. ^ fourfold. Translucent on the edges, or trans- 

' c. Slaggy red cobalt. Colour muddy crim- lucent. Streak muddy tile-red. Hardness 

son-red. In crusts and reniform. Smootht between calcareous and fluor spar. Brittle. 

Shining. Fracture conchoidal. Translu- Sp. gr. 5.6 to 6.0. 

cent. Soft and brittle. It occurs at Furs- b. Compact red copper ore. Colour bc» 

temberg. twee n lead-gray and cochineaj-red. Massive 

4. Cobalt ochre,- and reniform. Lustre semi-metallic. Frac- 

a. Black, The earthy4>lack has a dark ture even. Opaque. Streak tile-red. Brittle, 
brown colour; is friable, has a shining streak, c. Capillary red copper ore. Colour car- 
and feels meagre. The indurated black has mine-red. In small capillary crystals, 
a,bluish-black colour; occurs massive and Lustre adamantine. Translucent, 
ixnitative; has a glimipering lustre; fine The whole of these red ores are deutox- 
earthy fracture ; is opaque ; soft ; sectile ; ides of copper, and are easily reduced to 
soils; sp. gr. 2. to 2.4. It consists of black, the nietallic state before the blow-pipe, 
oxide of coljalt, with arsenic and oxide of They dissolve with effervescence when 
iron. These two sub-species occur usually- thrown in powder into nitric acid ; and a 
together ; in primitive or secondar>' moun- green nitrate results. In muriatic acid no 
tains; at Alderly Edge. Cheshire, in red effervescence takes place. They occur 
sandstone ; at Howth, near Dublin, in slate- principally in veins that traverse primitive 
clay. and transition rocks; abundantly in the 

b. Brown cobalt-ochre. Colour liver- granite of Cornwall. The earthy red cop- 
brown. Massive. Dull. Fracture, fine per ore, which is rare, is a sub-species of 
earthy. Opaque. Streak shining; soft, the preceding. 

'sectile, light. It consists of brown ochre of d. Tile ore. The earthy tile ore has a 

cobalt, arsenic, and oxide of iron. It oc- hyacinth-red colour. It occurs massive and 

curs chiefly in secondary mountains. It is incriisti ng copper pyrites. It is composed 

found at Kamsdorf, in Saxony. of dull dusty paiticles. It soils slightly, and 

c. Tellow cobait-ochre. Colour muddy feels meagre. It occurs in veins, as at Lau'> 
straw-yellow. Massive and incrusting. Rent, terberg in the Hartz. The indurated tile 
Bull. Fracture fine earthy. Streak shining, ore has an imperfect flat conchoidal frac- 
Sof( and sectile. Sp. gr« 2.67, after absorb, ture ; a streak feebly sliining » and is inter- 
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mediate between semi-hard and soft, tt is a. ftbroiu maJaeUte, Colour perfectAme- 
an intimate combination of I'ed copper ore fald-g^'een. Imitative, and crystallized, in 
and brown iron ochre, containing from 10 oblique four-sided prisms^ variously bevel- 
to SO per cent of copper. led or truncated ; and in an acute-angular 

3. Black copper, or bUick oxide of copper, three-sided prism. Crystals short, capillary, 
(Oolour between bluish and brownish-black, and acicular. Lastre pearly or silky. Trans- 
It occurs massive, and thinly coating cop- lucent, or opaque. Softer than blue cop- 
per pyrites. It is composed of dull dusty per. Streak pale green. Brittle. Sp. gr. 
particles, which scarcely soil. Streak 3.66. Before the blow-pipe it decrepitates, 
slightly shining. Before the blow-pipe it and becomes black. Its constituents are, 
emits a sulphureous odour, melts into a slag, copper 58, carbonic acid 18, oxygen 12.5, 
and communicates a green colour to borax, water l\,5,'^Klaproth, It occurs princi4 
It is said to be an oxide of copper with ox- pally in veins. It is found at Sandlodge in 
ide of irpn. It occurs at parharrack and Mainland, one of the- Shetlands; at Lan- 
Tincroft mines, in Cornwall*. didno in Caernarvonshire ; and in the mines 

4. Emerald copper, or dioptaae. Colour of Arendal in Norway, 
cmerald-green. It occurs only crystallized^ b. Compact malachitei Colour emeraki- 
The primitive form is a rhomboid of 123^. g^een. Massive, imitative, and in four-sided 
58\ The only secondary form at present prisms. Gliminering and silky. Fracture, ^ 
known, is the equiangular six-sided prism, small grained uneven. Opaque. Streak 
Lustre shining, pearly. Cleavage threefold, pale g^een. Sp. gp*. 3.65. In veins, which 
jt'racture small conchoidal. Translucent. ■ traverse different rocks in Cornwall, Kor- 
As hard as apatite. Brittle. Sp. gr. 3.3. It way, &c. Brown copper from Hindostan is 
becomes a chesnut-brown before the blow- placed after this mineral by Professor Jame- 
pipe, and tinges the flame green, but is in- son. Its colour is dark blackish-brown, 
fusible ; with. borax it gives a bead of cop- Massive, Soft, Sp. gr. 2.62. It effervcs- 
per. Its constituents are, oxide of copper ces in acid^, letting fall a red {Powder. Its 
28.57, carbonate of lime 42.83, silica 28.57. constituents are, carbonic acid 16.7, deut- 
— Vauq, By Lowitz, it consists of 55 oxide oxide of copper 60.75, deutozide of iron 
of copper, 33 silica, and 12 water, in 100. 19.5, silica 2.1.:— Z>r. Thomsoiu 

It is found in the land of Kirguise, 125 7. Copper-green, 

leagues from the Russian frontier, where it Common copper-green, ovchryeotoUa, con- 
is associated with malachite and limestone, tains three sob-species. 

5. Blve copper, or prismtUic malachite, of -o,^ Conchoidal copper-green. Colour vef- 
which there are two kinds, the radiated and digris-green. Massive, imitative, apd in- 
earthy, crusting. Glistening. Fracture condioida]. 

The radiated has an azure-blue colour. l|ranslucent. Harder than gypsum. Easily 

Massive, imitative, and crystsllized. Its pri- mngible. Sp. gr. 2.0 to 2.2. It becomes 

mitive form is an oblique prism. The se- black and then brown before the blow-pipe, 

Gondary forms are, an oblique four-sided but does not fuse. It melts and yields a 

prism, variously bevelled, ana a rectangular metallic globule with borax. Its constitu* 

four-sided prism, or eight-sided prism, acu- ents are, copper 40, oxygen 10, carbolic add 

minated with four planes. Lustre vitreous. 7, water 17, silica 26. — Klaprothl Itaccompa* 

Cleavage threefold.. Fracture imperfect nies malachite. It is found in Cornwall, &c. 

conchoidal. Translucent. Colour of the SiUcequs copper, or kieselkupfer, is a varie- 

streak, lighter. ^Harder than calcareous ty of the above. Colour asparagus-green, 

spar. Brittle. Sp. gr. 3.65. It is soluble In crusts.. Glistening. Fracture, even or 

with effervescence in nitric acid. With bo- earthy. Opaqde. Soft. Its constituents 

rax it yields a metallic globule, and colours are, copper 37.8, oxygen 8, water 21.8, sili- 

the flux green. Its constituents are, cop-« ca 29, sulphate of iron 3. 

per 56, carbonic acid 25, oxygen 12.5, wa- 4* Earthy iron-shot copper-green. Colour 

ter 6.5. — VauqueUn. It is found at Lead- olive- g^een. Massive and in crusts. Friable, 

hills in Dumfries-shire, and Wanlockhead in Opaque. Sectile. 

Lanarkshire, and at Huel-Virgin and Car- c. Staggy iron-shot copper-green. Coloor 

barrack in Cornwall, and in many places on blackish-green. Massive. Glistening. Frao- 

the Continent. ture conchoidal. Opaque. Soft. Easily 

b. Earthy bine copper. Colour smalt- frangible. It is prpbably a compound of 

blue. Massive. Friable. Sp. gpr, 3.354. It is conchoidal copper-green and oxide 'of iron, 

found in Norway, &c. Both occur together, and pasd into each 

The velvet-blue copper belongs to the other. It occurs- in Cornwall, along with 

same species. Lustre ghstening and pearly, olivenite. 

It has been found only at Oravicza in the 8. PrismaHc vitriol, blue vitriol, or sulphate 

Bannat, along with malachite and the brown of copper. Colour dark sky-blue. Massive 

iron-stone. imitative, and crystallized. The primitive 

6. Malachite; of which there are, the figure is an obhque four-sided priam, in 
fibrous and compact. which the latei^I edges are 124^ 2^ and 55^ 
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SS^^ with edges iind angles often tfuncated. o. Compact, Colour.leek-green. Maaiiy^ 

Shining. Cleavage double. Fracture c'bn- and in short needle-shaped crystals wMch 

choidal. Translucent. Harder than gyp* are oblique four-sided prisms, bevelled or 

sura. Sp. gr. 2.1 to 2.2. Taste nauseous, truncated. Shining and pearly. Translu- 

bitter, and metallic. Its solution coats iron cent on the edges. Soft. Brittle. Sp.gr. 

with metallic copper. Its constituents are, 4.4 ? It tinges the flame of the blow-pipe 

oxide of copper 32.13, sulphuric acid 31.57, of a bright green and blue, muriatic acid 

•v^ater 36.3. — BerxeWus, It occurs along rises in vapours, and a bead of copper r<e- 

with coflper pyrites, in Parys-mine in An- mains on the chai'coal. It dissolves with- 

l^lesea, and in Wicklow. out effervescence in nitric acid. Its con- 

9. Prismatic oliverdtey ot phosphate (^ cop" stituents are, oxide of copper 73.0, water 
per. Colour emerald-green. Massive, and 16.9, muriatic acid 10.1. — klaproth. It oc-- 
iil oblique four-sided prisms of 110^. Cleav- curs in veins in Chili, and Saxony. 

ag^ double oblique. Glistening. Fracture h. Arenaceous atacamiie, or copper-sand, 

splintery. Opaque. Streak verdigrits-green. Colour grass-green. In glistening scaly par- 

As hard as apatite. Brittle. Sp. gr. 4^ to tides. It does not soil. It is translucent. 

4.3. Fuses into a brownish globule. Its Its constituents are, oxide of copper 63, 

constituents are^ oxide of copper 68.13, water 12, muriatic acid 10, carbonate of ircm 

phosphoric add 30.95, It is found at Vir- 1, mixed siHceous sand 11- It is found in 

nebii^ oh the Rliine, along with quartz, red the sand of the river Lipes, 200 leagues be- 

copper ore, &c. yond Copiapu- in the desert of Atacama, 

10. JH'pirismaHc oHverdie, or lenticular cop* which separates Chili from Peru. 
per. Colour ^ky-blue. Massive, but gene- 13. Copper Pyrites. 

rally crystallized. In very oblique four- a. Octohedral copper pyrites, Onthefresh 

aded prisms, bevelled ; in rectangular dou- ihtcture, its colour is bra-s-yellow ; but it is 

ble four-Sided pyramids; shining; fracture usually tarnished. Massive, imitative and 

uneven; translucent. Harder than gypsum, crystallized; in a regular oetohedron, per* 

Brittle. Sp. gr. 2:85. Converted by the feet, truncated or bevelled; and in a perfect 

blow-pipe into a black friable scoria. Its or truncated tetrahedron. Glistening. Frac- 

constituents are, oxide of copper 49, arsenic ture uneyen. Hardness from calcareous 

add 14^ water 35. — Chenevix, Found in to fluorspar. Brittle. Sp. gr. 4.1 to 4.2. 

Cornwall. . Before the blow-pipe, on charcoal, it decre* 

11. Acicnlar oUvemte, a. Radiated or cu- pitates, emits a greenish-boloured sulphu* 
preouB arseniate of iron. Colour dark verdi- reous smoke, and melts into a black globule, 
griS'green. Massive, imitative and in flat which, assumes metallic lustre. It tinges 
oblique four-sided pri^s, acuminated or borax green. Its constituents are, copper 
truncated. Lustre ghstening pearly. Trans- 30, iron 53, sulphur 12. -^Chenevix. It con* 
lucent on the edg^s. As hard as calcareous tdns sometimes a little gold or silver, it 
•par. Britde; Sp.^. 3.4. occurs in all the g^at classes of rocks. It is 

b. FoHated attKilar oUvenite ; arsemiate of found near Tynedrum in Perthshire; at the 
copper. Colou^dark olive-green. In an- mines of Ecton : ^t Pary's mountain ; abun- 
gulo-granuiar concretions,^ and in small crys- dantly in Comwall ; and in the county of 
tals; which are oblique four-sided prisms ; Wicklow in Ireland. The rich ores are 
and acute double four-sided pyramids. Glis- worked for copper; thb poor, for sulphur, 
tening. Fracture conchoidal. Translucent. b. Tetrahedral copper pyrites ; of which 
Streak ofive-gpreen. As hard as calcareous species there are two sub-species, gray cop- 
spar. Brittle. Sp. gr. 4.2 to 4.6. It boils, per and black copper. 

and gives a hard reddish-brown scoria be- Gray-copper. Colour steel-g^y. Massive 

fore the blow-pipe.. Its constituents are, and crystalUzed ; in the tetrahedron, tnm- 

oxide of' copper .60, arsenic add '39.7.— cated or bevelled ; and in the rhomboidal 

Chenevix, In the copper mines of Corn- dodecahedron- Splendent, fracture un- 

wall. even. Hardness as calcareous spar and fluor. 

c. Fibrous acicular oUvenite. Colour Brittle. Sp, gr. 4.4 to 4.9. Its constituents 
olive-green. Massive, reniform, and in are, copper 41, iron 22.5, sulphur 10, arsenic 
capillary and adcular oblique four-sided 24.1, silver 0.4. — Klaproth. It occurs in 
pnsms. Glistening and pearly. Opaque, beds and veins in Cornwall, and many other 
As hard as calc-spar. • Brittle. Fibres some- places. 

^mes flexible: Streak brown or yellow. Black copper. Colour iron-black. Mas- 

Sp. g^. 4.1 to 4.2. Its constituents are, ox- sive and crystallized ; in the tetrahedron^ 

ide of copper 50, arsenic acid 29, water 21. perfect, bevelled, pr truncated. Splendent. 

It occurs in Cornwall. Fracture conchoidal. Brittle. Sp. gr. 4.85. 

d. Earthy acicular oUvenite, Colour olive- Its constituents are, copper 39, antimony 
green. Massive and in crusts. Dull. Frac- 19.5, sulphur 26, iron 7,5, mercury 6.25.-«« 
ture fine earthy. Opaque. Very soft. It Klaproth,. The mercury is accidental. It 
}9 found in Cornwall. occurs in veins in the Hartz, and in Peru. 

^. Atacandtet OT muriate cf copper, 14. White copper. Colour between silver** 



wlupt, aiid,hn3t-y<;Qow. Masmve and d^ cL 4K;S'«>M^<?f*»»9 «9^, or eltetrum, Co- 

8emtnated« Glistening and metallic, ^rac- ]«uis paJe brass-yellow. In small pUtes, 

ture uneven. Semi-hard. Brittle. Sp. ^. and imperfect cubes. Its constituents ai«, 

4,5. It yields before the blow-pipe a white 64 ^Id, 36 silver. It occurs along wi^ 

arsenical vapour, and melts into a grayish- massive heavy spar in SiberiiA. Klapioth 

black slag. It contains 40 per cent of eop- says, it is acted on neither by nitric nor ni- 

per ; the rest being iron, arsenic and sulph ur. tro-muriatic acid. See T£ l j.ubi cm Obes. 
It occurs in primitive and transition rocka^ VIII. — Iridium Ore. Colour, pale steel. 

It is found in CornwaU and Saxony. ST^y* ^^ ^^ly small irregular flat^grains. 

15. Copper^lance, or vitretma copper. Lustre shining and metallic. Fracture fofi. 
Bfiomboidai copper-gUmce ated. Brittle. Harder than platioa. Sp. 
^ 1. Compact. Colour, blackish lead- gr. 19.5. By fusion with nitre, it acquires 

gray. Massive, in plates and drystalliaed. a dull black colour, but recovers its original 
Primitive form, a rhomboid. Secondaiy colour and lustre, by beating with charcoal 
forms ; a low equiangular six-sided prism. It consists of iridium, with a portioo of os. 
and a double six-sided pyramid. Glistening, mium. It occurs in alluvial soil in SoulK 
metallic. Harder than gypsum. Perfectly America, along with platina. — WoUastm, 
sectile. Rather easily frangible. Sp. g^. . IX.—Iron Ore. 
5.5 to 5.8. Its constituents are, copper I. JVative^ or octohedralirm. 
78.05, iron 2.25, sulphur 18.5, silica 0.75. — a. Terrestrial native iron. Colour, steel* 
Klaproth. gray* Massive, in plates and leaves. Glis- 
§ 2. Fotiated Its constituents are, cop- tening, and metallic. Fracture hackly, 
per 79.5, sulphur 19, iron 0.75, quartz 1. — Opaque. Malleable. Hard. Magnetic. 
IfUmami, It occurs in primitive rocks. It Its constituents are, iron 92.5,, lead 6, cop- 
is found also in transition rocks, at Fassney- per 1.5. — Klaproth. It is found with brown 
burn in Bast Lothian ; in Ayrshire ; at Mid- iron-stone and quartz in a vein, in tliemoun* 
dleton Tyas in Yorkshire ; in Cornwall, &c. tain of Oulle, in the vicinity of Grenoble, &c. 

16. Variegated copper. Colour, between 6. Meteoric native iron. Colour, pale 
copper-red and pinchbeck-brown. Massive, gteel-gray, inclining to silver-whke. Gene*' 
in plates, and crystallized in six-sided prisms, rally covered with a thin brownish crust of 
Ghstening, metallic. Soft. Easily frang^- oxide of iron. It occurs ramose, imperfect 
ble. Specific gravity, 5. It is fusible, but globular, and disseminated in meteoric 
nptsoeasilyascopper-glance,intoa globule, ^ stones. Surface, smooth and glistenipg. 
which acts powerfully on the magnetic nee- Internally, it is intermediate between glim- 
die. Itsconstltuenta are, copper 69.5, sul- mering and glistening, and the lustre isme- 
phur 19, iron T,5, oxygen A,--Klaproth. taUic. Fracture hackly. Fragments blunt- 
It occurs in gneiss, mica-slate, &c. It is edged. Yields a splendent streak. Inter- 
found in Cornwall. mediate between soft and semi-hard. Mal^ 

VU.— Gold Ores. . - leable. Flexible, but not elastic. Veiydif- 

1. HexahedraJ, or native gold. ficultly frangible. Sp. gr. ]L575; Its con* 

a, Gold'yelkrw native gold. Colour, |>er- atituents are, fP 

feet gold-yellow. Disseminated, in grains, Jlgram, .Arctic, Mexico, Siberim* 

and crystallized ; in the octohedron, perfect Iron, 96.5 97 . 96.75 90.54 

or truncated; in the cubo-octohedron ; in Nickel,. 3.5 3 3.25 ^-^ 

the cube, perfect or truncated ; in the dou- — ^ . — — - - — ' 

ble eight-sided pyramid; in the .tetrahedron, 100.0 100 100.00 100.00 

and rhomboidal dodecahedron. Splendent. Xlapr. Brande. Klapr. Children, 

Fracture, fine hackly. Soft. Difficultly The American native iron contains 0.10 of 

frangible. Malleable Sp. gr. from 17 to 19, nickel; the Siberian 0.17; and the Sene- 

and so low as 12, Fusible into a glo- gambian 0.05 and 0.06. — Howard. It *P* 

bule. It is gold with a very minute por- pears to be formed in the atmospbcret by 

tion of silver and copper. It occurs in some process hitherto unknown to us. See 

many very different rocks; and in almost I^eteobolite, and Jameson's' MineralosS' 

every country. See an extensive enumera- iii. p. 101. 

tion of localities, in Jameson's Mineralogy. > II. tron-ore, 

b, Brass-yellow native gold, occurs capil- a, Octohedral iron-ore, of which there ai* 
lary ; in octohedrons, and in slX'Sided tables, three kinds. 

Specific gravity, 12.713. Its constituents § i. Common magnetic iron-ore. ColouTi 

are, gfold 96.9, silver 2, iron 1.1. It is iron-black. Massive, in granular concre- 

fbundinthegoldnunes of Hungary, in Si- tions, and crystallized: in the octohedroOi 

beria,&c. truncated, bevelled and cuneiform; rnoP'^ 

c, Grayish-yelUno native gold. Colour boidal dddecahedron ; rectangular fo"''*iJ 
brass-yellow verging on steel-g^ray. In small ed prism ; cube ; tetrahedron ; equiangjiwr 
flattish grains. Never crystallized. It' is six-sided table ; and twin crystal. Spjen* 
said to contain platina. It is rather denser dent, and metallic. Cleavage fourww*. 
than the last. It occure along with platina Fracture uneven. Streak black, ^^^o 
and magnetic iron-ore in South America. than apatite. 3rittle. Specific gravity) 4. 
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to 5J2. TCelily magnetic, with poUritf . Be- fords k lometimes cold ihort, bnt 10 vdl 

fore the blow-pipe it becomes brown, and fitted for cast ware. It is characterized by 

doles not melt; it gives gbss of borax a dark its Mgh degree of lustre, openness of its 

green colour. Its constituents are, peroxide cleavage, and easy frangibility. It affords 

of iron 69, protoxide of iron 31^-^JBerzeUu*, from 70 to 80 per cent, of iron. 

It ocean in beds of great magnitude, in pri- S 2. Jied iron-^e,- of which there are 

nitire rocks, at Unst ; at St. Just in Com- four kinds, the scaly, ochry, compact, and 

wall ; at Arendal in Norway, &c. It'affbrds 'fibrous. 

excellent bar-iron. Scalp rtdiron^ore, or red iron fmnh, Co- 

% 2. Gramtlar ma^eHc iron-cre, or irot^ lour dark steel-^tay, to brownish-ted. Fn* 

'$am!. Colour rery dark iron-black, in able, and consists of semi-metallic shiting 

anall grains and octobedral crystals. Glim- 'scaly parts, which are sometimes translucent 

nering. Fracture concboidal. Brittle, and soil strongly. Its constituents are, iron 

Streak black. Sp. gr. 4.6 to '4.8. Mag. 66, oxygen 28.5, sihca 4.25, alununa 1.25. 

vedcal with polarity. Its constituents are — Henry, But Bucbolz found it to be a 

oxide of iron 853, oxide of titanium 14^ pure red oxide of iron, mixed with a little 

oxide of manganese O^.-^KlaprotK It oc- quartz sand. It occurs in veins in primitive 

ears imbedded in basalt, &c. It is found in rocks. It is found at Ulverstone in L«i- 

ftfeshire, in the Isle of Skye, in the river cashire ; in Norway, &c. 

Dee in Aberdeenshire, &c. Ochry red irtm-^e, or red ochre. Colour 

^ 3. Earthy magnede iron-ore. Colour brownish-red. Friable. Dusty duU par- 

Uiusb-black. In blunt-edged rolled pie- tides. Soib. Streak, blood-red. Eanly 

ces. DulL Fracture, fine grained uneven, frangible. Sp. gr. 2,947. It occurs in 

Opaque. Soft. Streak black, shining. Soils, veins, with fiie preceding ore. It* mtHs 

Sectile. It emits a faint clayey smell when more easily than any of the other ores of 

bresAbed on. Sp. gr. 2.2. It occurs in the this n^etal, and aJRTords excellent malleable 

iron mines of Arendal in Norway. iron. 

h. Rkomboidal iroTt-oieg of which there Compact red iron-ore. Colour between 

Ire three sub-species. dark steel-gray and blood-red. Massivcy 

S 1. Specular iron^re, tron-glancct or fer and in supposititious cfystals; which are an 

9tfgi$U of the French, Of this there are two 'acute double six-sided pyramid from calcare- 

kmds^ the common and micaceous. Com- ous spar ; and a cube from fluor spar and 

SMH opeeular iron^ore. Colour dark steeU iron pyrites. Lustre metallic. Fracture 

my. Massive, disseminated, and crystal- even. Streak pale blood-red. Easily fruigi- 

vz^ Priro.lbrm; a rhomboid, or double ble. Sp. gr. 4.232. in^hen pure it does 

tfiree^ided pyramid, in which the angles are not aflect the magnet. Its constituents ara 

S7<» P' and 92<' 51^ llie secondary figures oxide of iron 70.5.' ox)gen 29.5?— Hkf- 

are, the primidve form variously bevelled* cholz. It occurs in beds and veins in gneiat, 

iruncatea and acuminated; the flatrfaom- fcc. It affords good bar and cast-iron, 

boid ; equiangular six-sided table ; low equi- Fibrouo red iron-wr, or red hematite. C^ 

•mpuUr aiz^SKled prism ; and very acute six- lour between brownish-red and dark stee^ 

ri£d pyramid. Lustre, splendent metallic, gray. Massive, imitative, and in suppoa- 

deava^ threefold. Fracture imperfect titious double six-oded pyramids from cal- 

eonehoidal. Streak cberry-red. Hardness, careous spar. Glistening, semi-metallic. 

between feldspar and quartz. Rather diffi- Opaque. Streak blood-red. Brittle. Sp. 

euhly frangible. Sp. gr . 5.2. Magnetic in fr- 4.74. Its constituents are, 90 oxide of 

adightdegree. Its constituents are. reddish- iron, silica 2, hme 1, water 3. — DaubtdB- 

brown oxide of iron 94.38, phosphate of oon. It occurs with the compact. It af- 

liiiie 2.75, magnesia 0.16, mineral oil ? 1.25. fords excellent malleable and cast-iron. 

'—Wdn^* It occurs in beds in primitive Its powder is used for polishing tin, silver^ 

MKinlauis. It is found at Cumberfaead in and gold vessels ; and for cofouring iron 

Lanarkshire ; at Noiberjj^ in Westmannland, brown. 

in Norway, &c. It affords an excellent mal- S ^- ^^^ ^^V iron-ore, or otone^ of which 

leable iron. the varieties are, the ochry, the columnar, 

ACcaeeoui opecutar iron-ore. Colour iron- the lenticular, and jaspery. The first is us^ 

Mack. Massive, disseminated and in small for red crayons: and is called red-chalk. It 

thinsix-aided tables, intersecting one another occurs in Hessia, &c. The second consists 

•o as to form cells. Splendent, metallic, of 50 oxide of iron, 13 water, 32 silica, and 

Cleavage, single cun^ed-foliated. Translu- 7 alumina.— Brocehi. It is rare, and is 

eent in thin pUtes. Streak cherry ^ed. As called a pseudo-volcanic product. The third 

haid as the above. Most easily frangible, affords excellent iron. It connsts of oxide 

8p. gr. 5.iJ7. It slightly affects the magnet* of iron 64, alumina 23, silica 74$ water 5. 

It IS peroxide of iron. It occurs in beds in The jaspery is found in Austria, 

miea^ilate. It is found at Dunkeld, and e- PriouUttic iron-ore, or hrotm iron-otone* 

^nmore in Pertlishire ; in several parts of Of this we have four sub-species. 

Cngluid^pdNorway» &9. The iroii itjf- ^ I. Ochry brnm ironrore. YeHowiAV 
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brown; nwsaye; dull; fracture, earthy; JBof iron^ja amneed as a vailetarof 

soils ; soft ; sectile. Its constituents arc, tbe above. There are tliree kinds of it. 

peroxide of iron 83, water 12, silica 5. It ^ 1. Meadow ore.ovfnablebo^tron^ 

Sccurs with the followinff. ColourpaleyeUowish-brown. Friable. Dull. 

§ 2. Compact. Colour passes to clove- Fracture, earthy. Soils. It teels meagre, 

brown. Massive, and in supposititious cr>8- but fine. .',.... 

taJsfrom pyrites. DuU. Brittle. Sp. gr. §2. Swamp ore, or tndurcOed bog zron^ 

3to3.r. It contains 84 peroxide of iron, ore. Colour dark yellowish-brown. Cor- 

11 water, and 2 sUica. It affords about 50 loded and vesicular. DuU. Earthy. \ ery 

percent, of good bar iron. ^ . ^^}\'^t^^J' ®P' ^- •^'^' v/ / a - 

§ 3, Fibi^om. Clove-brown, tmftative ; § 3^ Meadbm ore, or cmehoidal bog tron^ 

and in supposititious crystals. Splendent ex- ore. Blackish-brown. Massive, and tube- 

temally. GUmmering internally. Opaque, rose. Ghstemng. Fracture sms^ conchoi- 

Harder than apatite. BritUe. Sp. gr, 3.9. dal. Streak yeUo^j^ish-gray. Soft Sp. gr. 

Streak pale yellowish-brown. Its constitu- 2.6. its constituents are, oxide of iron 66^ 

ents are, 80.25 oxide of iron, 15 water, 3,7 S oxide of maiiganese 1.5, phosphoric acid 8, 

alica.— ratt^iir/t». water 23,^Kl^proth. By Vauquelin's ex- 

The preceding sub-species occur most fre- periments it seems to contain also chrome, 

ouently in transition and secondary moun- magnesia, silica, alumina, and lime ; zinc 

toins. They are found in veins in sand- and lead are likewise occasionally present 

stone, along with heavy spar, at Cumber- It belongs to a recent formation ; Werner's 

bead in Lanarkshire, &c. They melt easily, ingenious theory of which is given by Pw^ 

and afford from 40 to 60 per cent of good fessor Jameson, vol. xui. p. 247. It is found 

bar, but indifferent cast-iron. Good steel in the Highlands of Scoti^nd, in Saxony, 

may be made from it. &c. The second is most easily reduced, 

§ 4, Brown clay iron-ores of which there and affords the best ux>n. 

are five kinds, the common, the pisiform, Pitchy irm-ore may also be placed here, 

the reniform, Uie granular, and umber. Its colour is blackish-brown. Massive. 

The Jirat occurs massive; has a flat con- Gliatehing. Fracture fiat conchoidal. Trana- 

choidal fracture ; a brown streak ; and is lucent on the edges. Hard. Streak yel- 

a©ft. It contains 69 oxide of iron, 3 man- lowish-gray. Brittle. Sp. gr. 3.562. Its 

ganese, 13 water, 10 silica, and 3 alumina, constituents are, phosphoric acid 27, man- 

The second has a yellowish-brown colour, ganese 42, oxide of iron 31. — VauqueUn. 

It occurs in small solid spherical gnuns, It occurs near Limoges in France. 

composedofconcentricconcretions.Sp.gr. Iron sinter. Colour brown. Masave and 

3.142. It consists of 48 oxide of iron, 31 imitative* Glistening. Fracture flat conchoi- 

alumina, 15 silica, and 6 water.— FoM^wtf- dal. Translucent. Soft. Brittle. Sp. gr. 

fin. It is found in hollows in shell lime- 2.4. Its constituents are, water 25, oxide 

stone, at Galston in Ayrshire, &c. It yields of iron 67, sulpJmric acid S.-^J^/nproth. It 

from 40 to 50 per cent of iron : and in Dal- occurs in the galleries of old mines in Saxo- 

roatia it is used as small shot. The thirdhsA ny and Silesia. 

a yellowish-brown colour. Massive, and imi- III. Iron pyrites, 

tative ; in concentric lainellar concretions, § 1. Ilexahedral, or common iron pyrites, 
which often include a loose nodule. Glim- Colour perfect bronze-yellow. Massive, 
mering. Sectile. Its constituents are, per- imitative, and crystallized ; in cubes, vari- 
exideofirQn76,waterl4, silica 5, oxide of ously bevelled. Lustre from specular- 
manganese 2. It occurs in iron-shot clay in splendent, to glistening, and metallic. Cleav- 
secondary rocks. It is found in East and age, hexahedral. Fracture uneven. Harder 
Mid Lothian, in Qolebrookdale, &c. It than feldspar, but softer than quartz. Brit- 
yields an excellent iron. The fourth, or tie. When rubbed it emits a strong sul- 
granular, occurs massive and in grains, phureous smell. Sp. gr. 4,7 to 5. It burns 
Fracture thick slaty. Streak, yellowish- witii a bluish flame, and sulphureous odour 
brown. I^oft, Brittle. Sp. gr. 3. It oc- before the blow-pipe. It afterwards changes 
curs in beds between the red limestone of into a brownish-coloured globule, which is 
the salt formation, and the lias limestone. It attractible by the magnet. Its constituents 
is found in Bavaria, France, &c. It affords are, sulphur 52.5, iron 4>7,5.--Batchett, 
about 40 per cent of good iron. Fifth, Silver and gold are occasionally present. It 
Umber. Colour clove-brown. Massive. . occurs in beds in various mountains. It is 
Dull. Fracture, flat conchoidal. Soft, worked for sulphur or copperas. 
Sectile. Soils strongly. Feels meagre. ^% Prismatic iron pyrites. 
Adheres strongly to the tongue, and readily a. Radiated pyrites. Colour pale bronze- 
falls to pieces in water. Sp. gr. 2.06. It yellow. Most usually imitative, or crysUl- 
consists of oxide of iron 48, oxide of man- lized. Primitive form is an oblique four- 
ganese 20, silica 13, alumina 5, .water 14.— sided prism, in which the obtuse angle is 
Klaproth, It occurs in beds in the Is^aiifl of 106<> 36'. Secondary forms are the above 
iiyprufi. It i^ used as a pigment vi^QUsly bevelled j and the wedge-shaped 
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double fotzr-aided pyramid. Harder than angular six-sided prism. Glistening and 

feldspar. Sp. gr. 4.7 to 5.0. Its constita- Pearly. Cleavage threefold. IVacture fo- 

ents are, sulphur 5S.6, iron 46A,'^liatchett. tiated. 'franslucent on the edges, or opaque. 

It is much rarer than the preceding. It is Streak white or yellowish-brown. Harder 

^und in Cornwall, Isle of Sheppy, &c. than calcareous spar. Sp. gr. 3.6 tp 3.9. It 

b Hepatic^ or Uver pyritet. Colour pale blackens, and becomes magnetic before the 

brass-yellow. Massive and imitative. Glim- blow-pipe. It effervesces with muriatic 

mering and metallic. Fracture even. Sp. acid. Its constituents are, oxide of iron 

gr. 4.834. It occurs in veins in primitive 57.5, carbonic acid 36, oxide of manganese 

rocks. It is found in Derbyshire, &c. 3.5, lime 1.25. — Klaprotk. It occurs in veins 

c. Ce//iitor ^r<r«». Colour bronze-yellow, in granite, and in limestone. InsmaHquan- 
Gellular. Surface of the cells drusy. Frac- tities in Britain. In great quantity at 
ture flat conchoidal. It occurs in veins at Schnialkalden in Hessia. It afibrds an iron 
Johanngeorgenstadt in Saxony. well suited for making steeL 

d. Spear pyrit^t. Colour between bronze- c. Bhomboidal vUrhl, or green vdtrioL 
t«Uow and steel-gray. CrysuUized in twin Colour emerald-green. Primitive form of 
or triple crystals. Fi-acture uneven. Itoc- the civstalsisa rhomboid, with edges of 
curs in veins in primitive rocks, associated 81^ 23' and 98^ 37' ; and plane angles o£ 
with brown coal. lOO*' !(/ and 79*' 5(K. Vitreous or pearly 

d. Cockicomb pyri^e. Colour as above, lustre. Cleavage threefold. I'racture flat 

Ciystallized in double four-sided pyramids. oDnchoidal. Semi-transparent. Reiractt 

Glistening and metallic. It occurs in Der- double. As hard as ^psum. Sp. gr. 1.9 

■byshire. to 2.0. Taste sweetish, styptic, and me- 

S 3. RhombeidiU iron pyiitet^ or magnetic tallic. Before the blow-pipe, on charcoal, 

pyritee. it becomes magnetic. Its constituents are, 

a. FoUaied magnetic. Colour between oxide of iron 25.7, sulphuric acid 28.9, wa- 
bronze-yellow and copper-red. Massive, ter 45.4. — JBerzeUus, It results from the 
and sometimes crystallized, in a reguUr six- decomposition of iron pyrites. 

sided prism, truncated ; and in a six-sided d. ^rteniate of iron. See Cvbs Obx. 

pyramid. Splendent and metallic. Sp. gr. e. Blue iron^ or phosphate of iron* 

4.4 to 4.6. It occurs in Saxony. PriemaHc blue iron. 

b. Compact magnetic. Same colour. Mas- ^ 1. Foliated blue iron. Colour dark in- 
«ve. It affects the magnetic Jieedle. Its digo-blue. Primitive form an oblique four^ 
eonstituents are, sulphur 36.5, iron 63.5.-^ sided prism. The secondafr forms are, a 
Batehett. It is found in Galloway and Caer- broad rectangular four-sided prism, tnin^ 
narvonshire. cated ; and an eight-sided prism. Shining, 

IV. JSTative ealta of iron. ' Cleavage straight single. Translucent. As 

a. The Prienuuie chrome-ore. Colour be- bard as gypsum. Streak, paler blue. Sal- 

tween steel-gray and iron-black. Massive, tile, and easily frangible. Flexible in thin 

snd in oblique four-sided prisms, acumina- pieces. Sp. rr. 2.8 to 3.0. Its constituents 

ted with four planes. Lustre imperfect me- are, oxide or iron 41.25, phosphoric acid 

tsUic. Fraclure small grained uneven. 19.25, water 31.25, iron-shot silica 1.25» 

Opaque. Hardness, between apatite and alumina 5.~ Foutcroy and Laugier, It oe- 

fckUpar. Streak dark brown. Sp. gr. 4.4 cun in St. Ag^es's in Cornwall, 

to 4.5. Some varieties are magnetic, othen § 2. Fibrous blue iron. Colour indigo* 

not. It is infusible before the blow-pipe. blue. Massive, and in delicate fibrous con- 

With borax, it forms a beautiful green- cretions. Glimmering and silky. Opaque« 

coloured mass. The constituents of the Soft. It occun in syenite at Stavem in 

French are, oxide of iron. 34.7, oxide of Norway. 

chrome 43, alumina 20.3, nl'ica Z—Baiiy. § 3. Earthy Hue iron. Colour ss above. 
The Siberian contains 34 oxide of iron, S3 Friable, and in dusty particles. Soils slight- 
oxide of chrome, 11 alumina* 1 silipa, and 1 ly. Rather light. Before the blow-pipe it 
iMinganese.— Xafi^tfr. It occura in primi- loses its blue colour, becomes reddisb- 
tive serpentine. Itisfoundin the islands of brown, and lastly, melts into a black co- 
Unstand Fetlar, in Scotland; and also at loured sl.ig, attractible by the magnet. Its 
Portsoy in Banffshire. In c6nsi<Wrable quan- constituents are, oxide of iron 47, phospho- 
tity in serpentine on the Bare-lii^s near BaU ric acid 32, water 20.^Xlaproth. It occufs 
timore. in nests in clay-beds. In several of tb* 
b Sparry iron, or carbonate of iron. Co- Shetland islands, andift river mud at Toi- 
kmr pale yellowish -p«v. Massive, dis- teth, near Liverpool, 
seminated, and ctystalli^te'd. The prin^tive 4. Tungtta9if^f iron. See 0»J» of Tirir«« 
fbrm is a rhomboid of 107**. l*he following stkjt. 

are some of the secomWy forms:— the pn- S, Blue ironatone. Colour indigo■bIo^^ 

mitive vhomboid, perfect or truncated; a Massive, and with iapfessions of ciystals of 

stiU flatter rhomboid ; the spherical lenticu- broftrn Iron ore. Glimmering, or duit 

kr form ; the saddle-shaped lens ; the eqUi- Fracture coarse gnoned uneven. Op«^«fc 
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9tmi-hahl. Ralhcr brittle. &|). trr. 3.2. — tattic state. Its' constituent* are, oxide a^ 

Klaproth. It loses its colour by heat ; and lead 70.5, sulplmric acid 25.75, water 2.25. 

with borax forms u clear bead. Its consti- — Klaproth, It occurs in veins along with 

ttientsare, oxide of iron 40.5, .siilcaJO, lime gaWna at Wanlockhead in Dumfries-shire, 

1.5, natron 6, water 3. It occui-s on the Leadhills, Pary's mine, and Penzance, 

banks of the Orange Uiver in bou^iern § 2. Pyramidal lead spar, or yello-w lead 

Africa. «/»«>■. Colour wax-yellow. Massive, cel- 

X.^LsAn Or«$«. . lular, at)d crystallized. Its primitive form is 

1. Galena or lead-^lancc. a pyramid, in which ihe ang^Ies are 99*" 40' 
Hcxahedral galena, and 131** 45'. Its secondary forms are,the 
§ 1. Common, Colour fresh lead-gray, pyramid variously truncated, on the angles 

Massive, imitative, and crystalh^^cd in cubes, and summits, and a regiilar eight-sided to- 

octohedrons, rectangular four-sided prisms, ble. Lustre resinous. Cleavage fourfold. 

bi*oad unequiangular six-sided prisms, six- Fracture uneven. Translucent. As hard 

sided tables, and three-sided tables. Specu- as calcareous spar. Brittle. Sp.gr. 6.5 to 

Jar splendent, to glimmering. lL,ustre rne- 6.8. —Mohs. (5.706, HatchettJ, Its con- 

tallic. Cleavage hexahcdnil. Fragments stituents are, oxide of lead 5ii.4, molybdic 

cubical. Uanler than gypsum. Sectile and acid 38, oxide of iron 2.08, ^lica 0.28.— 

frangible. Sp. gr. 7. to 7.6. Before the Uatchett. It occurs at Bleiberg in Carinthia. 

blow-pipe it flies in pieces, then melts, emit- § 3. PHnnatic lead spar, or red lead 9par. 

tmg a sulphureous odour, while a globule Colour hyacinth-red. Crystallized, in long 

of lead remains. Its constituents are, lead slightly oblique four-sided prisms, variously 

83, sulphur 16.41, silver 0,OS.-^fVestntmb, bevelled, acuminated or truncated. Splen- 

It occurs in beds, &c. in various mountain dent, adamantine. Fracture uneven. Ttansr 

rocks. At Leadhills in Lanarkshire, &c. lucent. Streak between lemon-yellow and 

Nearly all the lead of commerce is obtain- orange-yellow. Harder than gypsum. Sec- 

ed from galena. The ore is roasted and tile. Easily frangible. Sp. gi*. 6.0 to 6.1. 

then reduced with turf. Before the blow-pipe it crackles and melts 

§ 2. Compact gaJena, Colour somewhat into a gray slag. It does not effervesce with 

darker than the preceding. Massive, shin- acids. Its constituents are, oxide of lead 

ing, metallic. Fi*acture flat conchoidal. 63.96, chromic acid oSA^-^Vauquelin. It 

Streak more brilliant. It consists ofsul- .occurs in veins in gneiss in the gold mines 

phuret of lead, sulphuret of antimony, and of Beresofsk in Siberia, 

a small portion of silver. It is found at ^ 4. JRhoSboidalleadspar, 

J^eadhills in Lanarkshire, in Derbyshire, &c. a. Green lead spar. Colour, grass-grees. 

§ 3. Friable gulaia. Colour dark fi-esh Imitative or crystallized. The primitive 

lead-gray. Massive and in thick flakes. Sec- form is a di-rhomboid, or a flat equiangftilar 

•ile. It is found only ar;>und Prey berg, double six-side4 pyramid. The secondary 

Blue lea(L Colour between very dark forms are, the equiangular six-sided prism, 

indigo-blue and dark lead-gray. Massive, variously truncated and acuminated. Spleu- 

and crystallized in regular six sided prisms, dent. Fracture uneven. Translucent. Some- 

Feebly glimmering. Soft. Seclile. Sp. times as hard as fluor. Brittle. Sp. gr. 69 

gr. 5.461. It is conjectuyd to be sulphu- to 7.2. It dissolves in acids without eff'erves- 

ret of lead, intermixed with phosphate of cence. Its constituents are, oxide of lead 80, 

. lead. It occurs in veins. It has been found phosphoric acid 18, muriatic acid 1.62, o.v 

in Saxony and France. * ide of iron, a trace. — Klaproth, It occurs 

Cobaltic galena, Cqlour fresh lead-gray, along with galena at Lcadhills, and Waii- 

. Minutely disseminating in exceedingly small lockbead ; at Alston in Cumberland. &c. 

crystals, aggregated in a rnosr,- like form. b. Mrtnvn lead spar. Colour, clove-browr. 

Shining and metallic, r Scaly foliated. Massive and cr) stalHzed ; in an equiangular 

Opaque. Soft. Soils feebly. It commu- si .\-sided prism ; and an acute double three- 

nicates a smalt-blue colour to glass of bo- sided pyramid. Glistening, resinous. Feebly 

rax. It occurs near Clausthal in the Uartz. translucent. Streak grayish-whhe. Brittle. 

2. Lead spar, Sp. gr. 6.91. It melts before the blow-pipe, 
§ 1. Tn-prismatic lead spar, or sulphate of and during cooling, shoots into acicular 

lead. Colours yellowish and grayish-white, crystals. 1^ dissolves without effervescence 
Massive and crystallized. In the primitive in nitric acid. Its constituents are, oxide of 
form the vertical prism is V^O^. The prin- lead 78.58, phosphoric acid 19.73, muriatic 
cipal crystallizations are, an oblique four- acid 1.65. It occurs in veins that traverse- 
sided prism, v.iriously bevelled or truncated; gneiss. It is found at Miess in Bohemia. 

. and a broad rectangular four-si<led pyramid. § 5. JH-pHsmatic lead spur, 

Lustre shining, adamantine. Fracture con- c. White lead spar. Carbonate of lead. 

/choidal. Translucent. As hard as calca- Colour, white. Massive and crystallized; in 

reous spar. Streak white. Brittle. Sp. gr. a very oMique four-sided prism ; an uneqiii- 

6.3. It decrepitates before the blow-pipe, angular six sided prism ; acute double six- 

llicrAsineitSj anid iis soon reduced to the me- sided pyramid ; oblique double foiir^ide^ 
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pyramid; long acicularcryjstals; and in twin very delfc&te af^icililar crj'stals, and intlun 

and triple crystals. Lusire, adamantine, and long* rectangular four-sided tables. 

Fracture small conchoidal. Translucent. Shining and splemlent. Soils strongly. Soft^ 

Uefracts double in a high degree. Harder Brittle. It occuis in the Westenvald. 

than calcareous spar. Brittle. Sp. gr. 6.2 to b. Radiated. Cqjour, cUrk steel-gray. 

6.6* It dissolves with efi'ervescence in nniri- Massive, imitative, and cnstallized. 'i'he 

atic and nitwc acids. It yields a inetailic primitive form is an oblique four-sided 

globule with the blow-pipe. Its constituents prism, in which the largest angle is about 

are, oxide of lead 82, carbonic acid 16, water 100**. Secondary forms are, the primitive 

2. — Klaproth, It occurs in veins at Lead- bevelled, or acuminated, or spicular crys-- ' 

l^iils in Lanarkshire. tals. Cleavage prismatic. Streak dull black. 

b* Mlack lead spar. Colour, grayish-blacks Soils. Soft. Brittle. Sp. gr. 4.4 to 4.8. 

Massive, Cellular and seldom crystallized, in Shining and metallic. Its constituents are, 

very small six-sided prisms. Splendent, me- black oxide of manganese 90.5, oxygen 2.25, 

tallo-adamantine. Fracture uneven. Streak water 7. —Klaproth. It occurs in the vici- 

whitish-gray. Its constituents are, oxide of nity of Aberdeen, in Cornwall, Devonshire, 

lead 79, carbonic acid 18, carbon 2. — Lani' &c. 

^a£bu«. It occurs in the upper part of veins, c. Foliated. Colour between steel-gray 

at Leadhills, &e. and iron-black Massive and crystallized in 

c. Earthy lead spar. Colour, yellowish- short obUque four-sided prisms. Shining, 

gray. Massive. Glimmering. . Opaque, metallic. Cleavage prismatic. Fracture un- 

Streak, brown. Very soft. Sp. gr. 5.579. even. Other characters, as above. Sp. ^v\ 

Its constituents are, oxide of lead 66, car- 3.742. It is found in Devonshire, 

bonic acid 12, , water 2.25, silica 10.5, alii- d. Compact. Fracture even, or flat con- 

mina 4.75, iron and oxide of manganes^e 2.25. choidal. Sp. gr. 4. to 4.4. Other charac* 

— John. It is found at Wanlockhead. ters as preceding. Its constituents are, yeU 

Corneous lead ore, or muriate of lead, low oxide of manganese? 50, oxygen 33, 
Coloirr, grayish-white. Crystallized, in an barytes 14, sihca 1 to 6. Jtnalysis doubtful, 
oblique four-sided prism, variously trim- It occurs at Upton Pyne in Devonshire, 
cated, bevelled, and acuminate^d. Splendent e. Earthy. Friablp. It consists of semi? 
and adamantine. Cleavage threefold. Frac- Jtietallic feebly gUmmering fine scaly paili- 
tore conchoidal. Transparent. Soft, Sec- cles, which soil strongly. It occurs in the 
tile and easily frangible. Sp. gr. 6.065. It mine Johannis in the Erzegebirge. It tin- 
nelts into an orange-coloured globule. Itj? ges borax purple ; and effervesces with mu- 
constituents are, oxide of lead 85.5, muriatic riatic acid, giving out chlorine. The^e five 
acid 8.5, carbonic acid 6. — Ktapi^oth, Jtis kinds occur in granite, gneiss, &c. either in 
found in Cromford-level near Matlock in veins or in large cotemporaneous masses. 
Derbyshire, 4 2. Black manganese ore, 
Arseniate of lead. > a. Compact, Colour, between bluisft- 
§ 1. JReniform. Colour reddish-brown; black and steel-jg-ray. Massive, imitative. 
Shining. Fracture conchoidal. Opac^ue. and in curved lamellar concretions. Glim- 
Soft and brittle! Sp. gr. 3. 933. It gives mering and imperfect metallic lustre. Frac- 
out arsenical vapours with the blow-pipe, ture conchoidal. Streak shining, with co* 
It colours gisgss 6f borax lemon-yellow. Its lour unchanged. Semi-hard. Brittle. Sp. gr. 
constjttlents are, oxide of lead 35, arsenic 4.75. 

acid 25, water 10, oxide of iron 14, silver b. Fibrous. Massive, imitative, and In 

1.15, silica 7, alumina 2. It is found in Siberia, delicate scopiform concretions. Fragments 

§ 2. Filamentous, Colours, green or yel- ciuieiform and splintery. Its other charac- 

low. In acicular six-sided prisms, or in silky ters as above. It yields a violet-blue glass 

fibres. Slightly flexible and easily frangable with borax. It occurs in veins in the Erze- 

Sp. ^. 5.0 to 6.4. Its constituents are, ox- gebirge. It yields a good iron ; but acts very 

ide of lead 69.76, arsenic acid 26.4, muriatic powerfully on the sides of the furnace. It 

acid 1.58. — Gregor, It occurs in Cornwall, is called black hematite. 

§ 3. Earthy arseniau. Colour, yellow. In c. Foliated, Colour brownish-black. Ciys- 

crusts. Friable. It occurs at St. Prix in tallized sometimes in acute double four- 

Frarffe. sided pyramids. Shining. Cleavage sin*' 

,N'ative minium. Colour scarlet-red. Mas- glc, and curved foliated. Streak dark red- 
nve, amorphous, and pulverulient. It is found dish-br^wn. Brittle. It is supposed to con- 
in Grassington-moor, Craven. Mr. Smithson sist of ii>on and manganese, 
thinks this mineral is produced by the d^- § 3. Scaly hroion manganese ore. Colour 
cay of galena or lead-glance. between steel-gray and clove-brown. In 

XI. — Manoankse Ores. crusts. Massive and imitative. Friabje. 

1. Prismatic manganese ore. Composed of shining scaly particles. Soils 

§ 1. Chray manganese fire, strongly. Feels greasy. It gives to glass 

a. Fibrous gray manganese ore. Colour, of borax, an olive-green colour. It occurs 

.dark steel-gray. Massive, imitative, and in in dwisy cavities in brown hematite, rtis 
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found new Sandlodge in Mwohndj one of ^ 1. Fltdd^ or temi-fltdd amalgam, Co- 

the Sfietlands. lour tin-white. In roundish portions; tnd 

4. Mangwtete'blentP;, crystallized, in -a rhomboidai dodecahedron, 
Pritmatic, Colour, iron-black. Massire, rarely perfect. Splendent. When cut, it 

in distinct concretions, and sometimes crys- emits a creaking* sound. As hard as talc. 

tallized. Primitive form, an oblique four- Sp- ^. 10.5. Its constituents are, mercuiy 

sided prism, which becomes variously modi- 74, silver 25. It is found at Deux-Ponts. 
fied by truncations on the lateral edges. - § 2. SoUd amalgam. Colour, silver-white* 

Lustre splendent, and semi-metallic. Streak Massive and disseminated^ Fracture flat 

greenish. Harder than calcareous spar, conchoidal. As hard as gypsum. Brittle. 

liasily frangible. Before the blow*pipe it Creaks strongly when cut. Sp. gr. 10 J*. 

fives out sulphur, and tinges borax violet- The merctiry flies oiF before the blow-pipe. 

lue. Its constituents are, o^ide of manga- Its constituents are, mercury 74, silver 25. 

nesc 82, sulphur 11.5, carbonic acid 5.-— -^Heyer, Mercury 64, silver 36.--Klap- 

Klaproih. Oxide of manganese 85, Sulphur roih. It is found in Hungary, the Deux- 

XS.^^VauqtteHn. It is found in Cornwall. Fonts, &c. 

5. Phosphate of manganese. Colour, 2. Cinnabar^ ot prismatO'rhomboidal n^ 
brownish-black. Massive and disseminated, blende. 

Glistening. Fracture flat conchoidal. Semi- a. Dark red cinnabar. Colour cochinetI« 

transparent, in splinters. Scrutch^s glass, red. Massive, disseminated, imitative^ud 

Streak yellowish-gray. Brittle. Sp. gr.3.5 crystallized. .Primitive form a rhomboid. 

ioS.7. It is fusible into a black enamel. Secondary forms; a regular six-sided pri8m» 

Its constituents are, oxide of manganese 4*2, an acute rhomboid and a six-sided ti- 

oxide of iron 31, phosphoric acid 27. It ble. Splendent, adamantine. Translucent. 

occurs in a coarse granular granite at Li- Streak scarlet-red, shining. Harder than 

lAo^es in France. gypsum. Sectile and easily frangible. Sp. 

6. Rhomboidal red ntanganeae, gr. 6.7 to 8.2. It melts, and is volatilized 

a. Foliated. Colour, bright rose-red. with a blue flame, and sulphureous odour. 
Massive, imitative, and crystallized in rhom- Its constitiients are, mercury 84.5, sulphur 
boids. Shining, pearly. Cleavage rhom- 14.75. — Klaproth. 

tioidal. Translucent on the edges. Hard- b, Bnghi red cinnabar. Colour bright 
ness between fltior and calcareous spar, scarlet-red. Massive, and in delicate fibrous 
Brittle. Sp. gr. 3.3 to 3.6, Before the concretions. Glimmering and pearly. Rtc- 
blow-pipe it first becomes dark brown, and ture earthy. Opaque. Streak, shining. 
then melts into a reddish-brown bead. Its Soils. Friable. It occurs in rocks of clay- 
constituents are, oxide of manganese 52.6, slate, talc-slate, and chlorite-slate ; in veitf 
silica 39.6, oxide of iron 4.6, lime 1.5, vola- at Horzoiyitz in Bohemia ; at Idria, Cio. 
tUe ingredients 2.75. — BerzeHut. ^ It occurs c. HepaHc lannabar. 
in beds of specular iron ore in gneiss hillsin § 1* Compact. Colour between cochlneu* 
Sweden ana Siberia. The specimens of the red and dark lead-gray Massive. Glim- 
latter are cut into ornamental stones. mering and semi-metaiJic. Streak shining* 

b. Fibroiu. Colours, rose-red and fl^h- Opaque. Soft* Sectile. Sp.gr. 7.2. 1^ 
red. Massive and in distinct prismatic fi- constituents are, mercuiy 81.8, sulphur 
brous concretions. Glistening and pearly, 13.75, carbon 2.3, silica 0.65, aluDMua 
Fragments splintery. Feebly translucent. 0.55, oxide of iron 0.2, copper 002, water 
It occurs in Transylvania and Hungary. 0.73. 

c. Compact. Colour, pale rose-red. Mas- § 2. Slaty mercurial hepatic ore. Colour 
sive orreniforro. Glimmering. Sp.gr. 3.*3 as above, but sometimes approaching to 
to 3.9. Its constituents are, oxide of man- black. Massive, and in roundish concrc- 
ganese 61, silica 30, oxide of iron 5, aluroii^ tions. Lustre shining, semi-metallic FjJ** 
na 2.-^Lampad. It occurs at Kapnik in ture curved slaty. Most easily frangible. 
Transylvania. Streak cochineal-red, inclining to brown. 

Pitchy iron ore may be regarded as a Rather lighter than the compact. It occu» 

phosphate of manganese. in considerable masses in slate-clay andfti* 

XII. MsmcuBT Orbs. tuminous shale. It is most abundant a 

1. Mitive mercury. Idria. ^ 

a. Fluid ^mercury. Sec Mercvxt. It 3. Comeoria mercuryt or h»m 9^*^*^' 

occurs principally in rocks of the coal for- Pyramidal comeoita mei-cury. Colow 




with native silver, &c. It is found at Idria, four-sided pyramid. Crystals veiy mm^' 

intheFriaul; Niderslana inUpper Hunga- Shining, adamantine. Cleavage «ng|f* 

ly; in the Palatinate: Beux-Ponts, &c. Faintly translucent. Soft. Sectile and eajij 

b. Dodecohfdral mercury^ or native amal- frangible. It is totally vohtilized before tn 

gom. Wo w-pipe, witb a garlic smell IttfSOluPK 



in water, and the solution mixed witb Ikne- Letdbilbk at Alva in Stirlingsbii^^ an<) in 
water, gives an orange-coloured precipitate. Saxony. It consists of oxide of nickel 67, 
Its constituents are, oxide of mercury 76^ oxide of iron 23.2, water 1.5, loss 8.3. — 
muriatic acid 16.4, sulphuric acid T^^-^yLampadiuA. 
Klaprotfu it occurs in Bohemia, &c. XV.— PaxlAdium Ore. 
Xlli. — MoLYBDSNA Orss, MtHve palladium. Colour pale steel-g^raty, 
ShotnAoidal moiybdena. Colour fresh lead- passings into silver-white. It occurs in small 
gray. Massive, in plates, and sometimes grains. Lustre metallic. Fracture diverg- 
crystallized. Primitive form is a rhom- ing iihrous. Opaque. Sp. gr. ll.Sto I2.14tt. 
boid. Secondary figures are, a regular six- . It is infusible, but on the addition of sub- 
sided table, and a very short six-sided prism, phur, it melts. It forms a deep red solution 
flatly acuminated on both extremities, with nitric acid, it consists of palladium. 
Splendent, metallic. Cleavage single. O- alloyed with a minute portion of platina and 
paque. Streak on paper, bluish-gray ; on iridium. It is found in grains along with 
porcelain, g^enish gray. Soils slightly, grains of native platina, in lihe alluvial gold 
Harder than tatc. Easily frangible. Splits districts in Brazil.-^ ffo//a«/(m« 
easily. In thin reaves flexible, but not elas- XVI. —Platina Obe. Ccjour very light 
tic. Sectile, approaching to malleable, steel-gray. In flat small grains. Shining and 
Feels greasy* Sp. gr. 4.4 to 4.6. It ennits metallic. Nearly as hard as iron. Malleable, 
a sulphureous odour before the blow-pipe.' Sp. gr. 17.7. it is found in the gray silver 
It is soluble, with violent effervescence, in ore of Guadalcanal in Spain, in Choco, in 
carbonate of soda. Its constituents are. New Qranada, and in the province of Bar« 
molybdena 60, sulphur 40. — Buckolz. It bacoas. ^ It is peculiar to an alluvial tract 
occurs disseminated in granite, gneiss, &c. of 600 leagues, where it is associated with 
It is found in Glenelg in Inverness-shire, at grains of native gold, zircon, spinel, quartz, 
Peterheiid, at Corybuy at the head of Loch and magnetic ironstone. It is not true, that 
Creran, in Cornwall, ccc. this metal occurs near Carthagena, or Santa 
Molybdena ochre. Colour sulphur-yellow. F^, or in the islands of Porto Rico and 
Bissenunated and incrusting molybdena. Barbadoes, Or in Peru, although these (iif- 
Friable; di^J. In Corybuy and Norway. ferent localities are mentioned by authors. 
Fof molybdate ofleady see Leap Oass. The £^y copper ore of Guadalcanal in Spain 
XIV. — Nickel Ores. contains from 1 to 10 percent, of platina. 

1. Native idckeU Colour brassryeUow. XVII.— Silver Obes. 

In delicate capillary crystals. Shining and 1. Bexahedral, or native silver, 

metallic. Crystals rigid. Brittle. It con* ^ a. Common native diver, . Colour purft 

sists, according to Klaproth, of niokel, with silver-white. ^ Disseminatedi, in plates or 

t sniall quantity of cobalt and arsenic. It membranes, imitative, and crystallized ; in ^ 

occurs in veind is gneiss, in Saxony. cub.e; octohedron; tetrahedron; rhomboidal 

2. J\ickel pyrites, or copper rdckel dodecahedron; leucite form; and six-sided 
Priematic nickel pyrites. Colour copper- table. Crystals microscopic. Shining and 

red, becoming black. Massive, disseminated, metallic. Fracture fine hackly. Streak 

imitative, and crystallized, in oblique four- splendent. Harder than gold, tin, lead ; 

aded prisms. Shining, metallic. Harder but softer than iron, platina, and copper, 

than apatite. Rather difficultly frangible. Perfectly malleable. Flexible, and difficulthy^ 

Sp. gr. 7,5 to 7.7, It emits an arsenical frangible. Sp. gr. 10 to 10.4. Its consti- 

vapour before the blow-pipe, and then fuses tuents are, metallic silver 99, metallic anti- 

into a dark scoria, mixed with me^lic mony 1, with.a trace of copper and arsenic, 

grains. It yields a dark green solution with — *JbAn. It occurs principally in veins in 

nitro-muriatic acid. Its constituents are primitive mountains. In granite in the 

nickel and arsenic, tilth accidental admix- Erzegebirge. In gneiss and mica-slate in 

tares of cobalt, iron, and sulphur. It gene* Saxony, Bohemia, and Norway. In clay- 

rally occurs in primitive rocks. It is found slate in Ireland. In clay-porphyry at Alva^ 

in small quantities at Leadhills and Wan- in the Ochil Hills, StirUngshire^ For a co* 

bckhead, and in the coalfield of Linlith- pious list of localities, see/ame«on'« Miner- 

gowshire. alogy. 

Black nickel. Colour dark £^yish-black. b, Ariferous nativ0 titver. Colour be-- 

Massive, and in crusts. DulL Earthy frac- tween brass-yellow and silver-white. Dis- 

ture. Soft. Streak shining.^ Soils slightly . f eminated, in membranes, and crystallized in 

It forms an apple-^een coloured solution cubes. Its sp. gr. is greater than that of the 

with nitric acid, which lets fall a white pre- preceding. Its constituents are, silver 73, 

eipitate with arsenic acid. It occurs in gold 28. — Pordyce. It occurs in veins io 

veins that traverse bitaminous marl-slate primitive rocks at Kongsberg in Norway, 

at l^egelsdorf. 2. Silver-gUmcef or vitreous silver* 

Mckeloekre, Colour apple-green. In an i 1. Mtexhahedral. 
efflorescence. Dull. Fracture splinteiy. a. Compact, Colour dark blackish lead- 
Soft. Feels meagre. It gives to glass of gray. Massive, imitative, and cnrstallized; 
botax a hyacinth-red colour. R occurs at in a cubc» octohedronf rhomboidal dodeca- 
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hedron, and double ei^ht-sided ppumid. slate in the Hart& See boDBCAUBi»KAX Av« 

Clistenln^, metallic. Cleavage rbomboidal. timokt. 

Harder than gypsum. Completely mallea- 6. Arsemcal silver. Colour on the fresh 
ble. Flexible, but not elastic. Difficultly surfaee, tin-white, which tarnishes grayish- 
Ihtngible. Sp. gr. SJ to 6.1. Before the black. Massive, and reniform. Fracture 
blow'pipe it loses its sulphur, and a bead of small-gTained uneven. Harder than anti- 
pure silver remains. Its constituents are, monialsilver. Streak shining. SectSle, and 
silver 85, sulphur 15,^Klaproth, It is one easily frangible. Sp. gr. 944. Before the 
' of the most frequent of the ores of silver, blow-pipe the antimony and arsenic are vo- 
lt occurs in n)ica slate, clay-slate, gray wacke, latilized with a garlic smell; whileag^lo- 
and seldomer in granite. It is found in Com- bule of silver remains, which is more or less 
vail. pure. Its constituents are, arsenic 35, iron 

6. Ecurthy, Colour bluish-black. In crusts. 44.25, silver 12.75, antimony 4. It general- 
Friable or solid. Dull. Feebly translucent, ly occurs along with native arsenic. It is 
Streak shining, metallic. Soils a little, found in the Hartz. . 
Basily frangible. Sectile. It is eaiuly fused 7. ^wmMr^cstVver. Colour pale lead-gray. 
by the blow-pipe. It is a sulphuret of silver. Disseminated, and rarely crystallized in oa- 

§ 2. Jikomboidal aUver-glance* Colour be- pillary crystals. Glistening and metallic. 
tween iron-black and blackish lead-gray. Soft. Sectile. Easily fi-angible. Its constitu- 
Crystallized. Primitive fonn, a rhomboid, ents are, bismuth 27, lead 33, silver 15, iron 
Secondary figures; an equiangular six-sided 4.3, copper 0.9, sulphur 16.3 — Klaproth. It 
prism, an equiangular six-sided table, and has been found only in the Friedrich-ChnV 
a double six-sided pyramid. I'he tabular tian Mine in tlie Black Forest, in veins, in 
crystals often intersect each other, fonping gneiss, 
cells. Highly splendent, and metallic. Soft 8. JRuby-blende. 
Sectile, Easily frangible. Sp. gr. 5.7 to 6.1. § 1. Rhomhoidal ruhy-blende. 
It melts with diflicully. Its constituents are a» Dark red diver. Colour between co- 
silver 66.5, sulphur 12, antimony 10, iron 5, chineal-red, and darklead-gray. Massive, in 
copper and arsenic 0.5, earthy substances membranes, and crystallized. Prim, form, a 
1.0. It occurs in gneiss, &c. It is found in rhomboid of 109° 28^. Secondary forms, aa* 
the district of Freyberg. equiangular six-sided prism, variously tiuii- 

3. White silver. Colour very Ikpht lead- cated.and acummated; and an equiangular 
gray. Massive, disseminated, and always as- double six-sided pyramid. Splendent and 
sociated with lead-glance. Glistening and adamantine. Cleavage rhomboidaL Semi- 
metailic. Fracture even. Soft Sectile. transparent. Streak cochineal-re'd. Harder 
Easily frangible. Sp. gr. 5.3 to 5.6, Before than gypsum. Sectile. Eafisily frangible. Sp. 
the blow-pipe it melts and partly evaporates, g^. 5.2 to 57, Before the blow-pipe, it fiist 
leaving a bead of impure silver, surrounded decrepitates, tlien melts with a slight efFe^ 
by a yellow powder. Its constituents are, vescence, leaving a globule of silver. Its 
lead 41, silver 9.25, antimony 21.5, iron 1.75, constituents are, silver 60, antimony 20.3, 
sulphur 22, alumina 1, silica 0,75. — Klaproth. sulphur 14.7, oxygen 5.^^Klaproth. Itoc- 
It occurs in gneiss. It is found near Frey- curs in veins in gneiss, &c. It is found in 
berg. the silver mines of Kong^berg, and in those 

4. Gray sitver or carbonate of silver, Co- of the Hartz. 

lour ash-gray. Massive and disseminated. § 2. Li^rht red silver. Colour cochineal- 
Olistening. Fracture uneven. Soft Streak red. Streak aurora-red, passing into cochi- 
more shining. Brittle. Heavy. Easily re- neai-red. Sp. gr. 5.5 to 5.9. In other re- 
duced before the blow-pipe. Its constituents spects, as preceding. Its constituents are, 
are, silver 72.5, carbonic acid 12, oxide of silver 54,27, antimony 16.3, sulphur 17.75, 
antimony, and a trace of copper 15.5. — Selb. oxygen 11.85. — VavqwsUn. It occurs at An* 
It occurs in veins ^at traverse granite in dreasberg in the Hartz. 
the Black Forest. XVIII. — Tastalum Ores. 

5. Antimtndal silver. Colour, between 1. Prismatic tantabtm ore, Columiiteef 
silver-white and tin-white. Massive, dissem- Hatchett. Colours grayish and brownisli- 
ijiiated, in distinct concretions, and crystal- black. Massive, disseminated, and ci^ystal- 
lized ; in a rectangular four-sided prism, lized in oblique four-sided prisms. Senu- 
in an unequiangular six-sided prism, and a metallic adam^tine lustre. lecture coarse- 
double six-sided pyramid, truncated on the grained uneven. Opaque. As bard as feld- 
apices. Surface of the prisms, longitudinal- spar. Difficultly frangible. Sp. gr. 6.0 to 
ly sti'eaked. Splendent, metallic. Cleavage, 6.3. It does not fuse with glass of borax, 
octohedral. Hardness, between calc and Its constituents are, 

fluor spar. Sp. gr. 9.4 to 10. The antimony WollasUm. 

is volatilized before the blow-pipe, and sil- oxide of tantalum, 85 80 

ver remains on the charcoal. Its constitu- oxide of iron, 10 " 15 

ents are, silver 78, antimony 22 — VangtieUn, oxide of manganese, 4 5 

It occurs in veins in granite, and gray wacke. FJnhmd. N. American^ 

In the ft-st, at Altwolfach in Sirabia j in daj- or Coinmbite. 
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It occurs in a coarse red granite in Fin- to 5,«. Its constituents are, telluyium 44 75 
land, and in Massachusett's Bay, in North gold 26.75, lead 19.5, silver 8.5, sulphur 

^T'^i^/ , . r. f^y . ui , ^ 0,5,-Klaproth, It occurs in veins in por- 

^. XHrotcmtaMe. Colours iron-black and phyry at Naygag, in Transylvania 
yellowish-brown. Imbedded in angular' XX.— Tin Orks. 

pieces, and crystallized in oblique four- 1. Pyramidal tin ore, 

ffided and in six-sided prisms. Resinous, § 1. Commdn ti?i ore, or tinatme. Colour 

metallic lustre. Fracture conchoidal. O- blackish-brown. Massive, disseminated, but 

paque. Scratches ^lass. Streak gr^y-co- mostfrequently crystallized. Primitive form 

loured. EasUy frangible. Sp.gr. 5.4 to 5.88. a double four-sided pyramid, in which the 

It decrepitates, but does not fuse with the angles are 13o® 3& and 67"^ 42'. Secondary 

blow.pipe. Its constituents are, oxide of figures are, the primitive truncated ; a rec- 

tantahtm 57, yttria 20.25, lime 6.25, oxide tangular four-sided prism, variously trun- 

of iron 3,5, oxide of uranium 0.5, tungstic cated or acuminated, and twin crystals. 

acid 8.25. It occurs along with gadolinite in Splendent, and adamantine. Fracture unl 

abed offlesh-redfeldspar in gneiss at Ytter- even. From semi-transparent to opaque, 

by in Sweden. Streak grayish-white. As hard as feldspar, 

XfX.—TFLtuiinjM Ores. sometimes as quartz. Easily frangible. Sp. 

1, Hexiikedral or native tellurium. Colour S^' ^;^ ^° '^'^- Before the blow-pipe it de- 
•tin^hite. Massive, disseminated, and in crepitates, and becomes paler, and is re- 
rectangular foui>sid€d prisms, acuminated ^^ced to the metallic state. Its constituents 
withfour.planes. Shining, metallic. Cleav- are, tin 77.5, iron 0.25, oxygen 21.5, silica 
age hexahedral. As hard as gypsum. Ra- 9'^^ ^^ occurs in granite, gneiss, &c.; and 
ther brittle. Sp. gr. 6.1 to 6.2. It melts as *" ^" a^l"vial form, in what are in Cornwall 
easily as lead, emits a thick white smoke, c*l*ed stream works. There are only three 
and burns with a light green colour, and a *J" districts in Europe ; Cornwall, which is 
pungent acrid odour, like that of hoise- the most c|iisiderable ; the Erzegebirge; 
radish. Its constituents are, tellurium .*"" Monte Key, in Gallicia. 

92.55, iron 7.2^ gold 0.25. It occurs in vems , ^ ^- ^^f^sk tin ore, or wood-Hn, Coloulr 

in graywacke, at Fatzebay, in Transylvania, ^lajr-brown. In rolIed|^nd imitative shapes, 

and in Norway. Glistening. Opaque. Softer than common 

2. PH^natic black ielhmum. Colour be- ^"f^^^^. Streak gray, inclining to brown 
tween blackisli lead-gi-ay and iron-black. o^m. Af tl^if* -a' l^ constituents are. 
Massive, in flakes, and crystalhzed. Primi- «^^e of tin 91, oxide of iron 9.- Fa^^^ 
tive figure, an oblique four-sided prism. '^ occu^ along with stream-tin. 
SeconJaiy forms are an oblique four-sided .3 uf '^^^1 W m """ between steeLgray 
table, a six-sided table, an eight-sided ed rK^^^Jn^^^^^^ 

table and an acute double four-sided py. ev^n v^^M-lc^ T fi '^ ^""^^^^ T 

ramid. Splendent, and metallic. Fra^- ^I^";., I'^.'f T ^ '^ '^^^^ 

mcnts tabular. Harder than talc. SectilS. ttJw.^^^'J.^^^^Tl''' ^^*^^« ^^« 

Soils slightly. The thin leaves and tables ^ 7;^^, Ll^^ u? f^ '^''T ''^^^^ 

arefle^fblel Sp. gr. 7.0 to 7.2. It melts |f c^n ' T^iJn^^ 

verv easily before the blow-nine Its con- ' copper 3&, iron 3, sulphur 25, earthy 

SenTs i-rtXrium 32 2 leLd k S>W 9 ?'''^^^' '^-Klapvoth, It has been found only 

Sp Sfcop?^^^^^^^ Moi^nT"'"' " ^""^^ ^' St.^Michael4 

\ '^r^^^ ^""l ^^ W^^ it ^ntains. It is xXI.~TiTAKirM Obks. 

found at Naygag. m Transylvama. j, ^,..^^^.^ ^^^^^^^ ^^^ ^^ ^^^^ 

Z, Pnamattcffold glance, a. Common sphene, Cdlours, reddish, yel- 
§ 1. Graphic gold glance, or tellurium, lowish, and reddish-brown. It occurs in 
Cblour steel-gray. Massive, in leaves and ffranular concretions, and crystallized in the 
crystallized. Primitive form, an oblique following forms : A low very oblique fouf- 
foup-sided prism. Splendent, metallic, sided prism, bevelled or truncated; abroad 
Cleavage prismatic. Fracture fine-grained six-sided prism ; a rectangular four-sided 
tmevey. As hard a's gypsum. Brittle. Soils prism ; an oblique double four-sided pyra- 
slightly. Sp.gr. 5.7 to 5.8. Before the blow- mid. Shining and adamantine. Fracture 
pipe it bums with a green flame, and is vo- imperfect conchoidal. Streak grayish or 
latilized. Its constituents are, tellurium 60, yellowish-white. Harder than apatite Brit- 
gold 30, silver 10. It occurs in porphyry in tie. Sp. gr. 3.4 to 3,6. Before theblow- 
lYansylvania. pipe it is fusible with difiiculty into a brown^ 
^ 2. YeUoTogold glance, or yellow tellufi- ish-black enamel. Its constituents are, ox- 
urn. Colour silver-white, inclining to brass- Jde of titanium 46, silica 36, lime 16, water 
yellow. Disseminated and crystallized, in l.-^Klaproth. It occiutj in the syenite of 
four-sided acicular prisms, which are rare. Criflle, and other hills in Galloway; in th© 
Splendent, metallic. Cleavage prismatic, syenite of Inveraray ; on the south side rf 
Fracture small-graiped uneven. Sp. gr. 57 Loch-Ness; the granite of Aberdeen; the 
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Senite of Cullodeny in Itfvemess<«bire ; in a square lenticular figure ; &nd a flat double 

e floetz rocks of Mid-Lothian; and at four-sided pyramid. Shining. Fracture 

Arendal, in Norway. uneven. Cleavage ninefold. Translucent. 

b, Fohated aphene. Colour yellow. Mas- Harder than fluor spar. Brittle. Sp. ^. 
nve, in straight lamellar concretions, and 6 to 6.1. Its constituents are, oxide of 
crystallized as the preceding. Lustre splen- tungsten 65, lime 31, silica 4.'-Scheeki 
dent Cleavage double. Aacture imper* pzide of tungsten 75.25, lime 1870, silica 
ISect conchoicwl. I ranslucent. It occurs 1.'56, oxide of iroii 1.25, oxide of manganese 
at La Portia, in Piedmoat, St. Gothard, and Q.TS.—Klaproth, It occurs along with tin- 
Arendal. stone and wolfram, in Cornwall ; in Sweden j 

2. Prismato-pyramidal HUxmvm ere. Saxony, &c. 
a, RitHk. Colour reddidi-brown. Bias- 2. Wolfram. 

sive and crystallized. Primitive figure, a Pritmaiic volfrant. Colour blaclc. Has- 

pyaamid of 1 17* 2' and 84^ 48^. Secondary rive and ciystallized. Primitive form is ai 

forms are, a long rectangular four-sided oblia]ue four-sided prism of 120*\ SecoDd- 

prism ; four-sided prism ; six-sided prism ; ary forms are ; the oblique foor-sidadpriaoii 

and acicular crystals. The crystals are oc- beyeOed, truncated or acuminated; and i 

casionally curved. Splendent or glistening, twin crystal. Shining. Fracture udeveo. 

Streak mown. Trariislucent. Harder than Opaque. Streak dark reddish-brown. Har- 

apatite. Brittle. Sp. gr. ^^SS.-^Lorwry, der than apatite. Brittle. Sp. p. 7.1 to 

It is pure oxide of titanium, with a little ox- 7.4. Its constituents are, tungstic acid 67, 

ide of iron. It occurs in the granite of oxide of manganese 6.25, oxide of inm 

CairngomO, the limestone of Rannoch, and 18.10, silica 1.5 ^VauqueHn. It occurs in 

hi the rocks of Ben Gloe, where it was dis- gneiss in the island of Bona of the Hebrides 

covered by Dr. M^CuUoch. and in Cornwall. 

6. Iserine, Colour iron-black. In obtuse XXIU.— Usahium Obes. 

angular grains, and in rolled f^ces. Splen- 1. Uron ochre* 

dent and metallic. Fracture conchoidal. a. Friable, Colour lemon-yeHow. Itoc 

Harder than feldspar. Opaque. Brittle, curs as a coaling on pitch ore. Ttiscois- 

Sp. gr. 4.6. Beforeithe blow.pipe it melts posed of dull, weakly cohering particles. It 

into a blackish-brown coloured glass, which feels meagre, 

is sliphtly attracted by the magnet. Its . b. Indurated. Colour stiaw-yellow. lbs- 

constituents are, oxide of titanium 28, oxide sive and superimposed. Glimmering* 

ofiron72.—Jr/ftj&reM,- or oxide of titanium Opaque. Soft. Sp. gr. 3.15. The yd- 

48, oxide of iron 48, oxide of uranium 2.— ^ low varieties are pure oxide oforamoffl. 

Thomson. It occurs imbedded in gneiss. The brownish and reddish contain a nttK 

and disseminated in granite sand, along with iron. It is found in Bohemia and Sax(^' 

iron sand, in the bed of the river Don, in 2. Indkitible urttniunh or ^ch ore. C^ 

Aberdeenshire. lour greenish-black. Massive, renifom ana 

c. Menachamip. Colour grayish-black, in distiact concretions. Shining. Hardness 
Tn small flattish angular grains. Glimmering between apatite and feldspar. Opaqa^ 
or semi-metallic. Opaque. Brittle. Sp. Brittle. Sp. gr. 6.4 to 6.6. Its constituenB 
gr. 4.427. It is attractibfe by the magnet, are, oxide of uranium 86.5, black oxide a 
Its constituents are, oxide of iron 51, oxide iron Q,5y galena 6.0, silica ^•"""*^*^ •« 
of titanimn 45.25, oxide of manganese 0.25, occurs in primitive rocks. It is found m 
silica 3.if— JKopro^A It is found in the val- Cornwall. 

ley of Bfanachan in Cornwall. 3. Uranite^ or uranmca, 

3. Pyramidal titaniwn ore, or octohedrite. Pyramidal uran mica. Colour ff?T 
Colour f>asses from indigo-blue to brown, green. In flakes and crystallized. rn"|'' 
Crystallized. Its primitive form is a pyra- tive form, a pyramid in which tbeanglcsa 
midof97*»38'and 137** lO'. The follow- 95« 13' and 144** 56^. The secondary torm^ 
ing are secondary figures ; thepyramid trun- are, a rectangular four-sided table or s o 
oated on the extremities, and double four- prism, and a four-sided table variously * 
sided pyramid, variously acuminated. Lustre veiled and truncated. , Shining. *''^*^ jj 
splendent, adamantine. Cleavage fourfold, fourfold and rectangular. Transparent 
Translucent. Harder than apatite Brittle, translucent. Scratches gypsum, ?" jj^^j 
Sp. g^. 3.8 to 3.9. It is oxide of titanium, calcareous spar. Streak green. Sectile. ^^ 
It is found in Dauphiny. flexible. Easily frangible. ^P'^'Jlthe 

XXa— TuNGSTEM Ohks. 3.2. It decrepitates violently betog«^^ 

1. Pyramdal tungsietif or scheelium, Co- blow-pipe on charcoal; loses *"°"* Z^y 

lour white. Massive, and sometimes crys- cent by ignition, and acquires a brass*yf 

talltzed. The primitive form is a rather acute colpur. Its constituents are, °*'^1,? i qj. 

double four-sided pyramid. Secondary niiim, with a trace of oxide of lead 7*- » j^ 

forms are; the primitive figure bevelled on ide of copper 8.2, water l.^-^*" ^ jt is 

the angles ; a very acute double four-sided occurs in veins in primitive rocks, 

pyraa^id ; a flat doable fo'ur-^ided pyramid ; found in Cornwall and Ssttony- 
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XXIV.— WoDAifnTM Ores yellowish-bpown. Sp, gr. 4.1665. Itsedn- 

Woo£&« /.y?»;e*. Colour dark tm-white. stituentsare oxide of zinc 53, iron 12, arsen- 

In vesicular massive portions. Lustre shin- ic 5, sulphur 26, water 4 ' The black 

ingf and metallic. Fracture uneven. Opaque, blende from Naygag, besides zinc, iron, and 

Harder than flpor, but softer than apatite, manganese, contains a portion of auriferous 

Bnitle. Sp. gr. 5.192. It contains 20 per silver. U occurs in veins in gneiss, in Swe- 

cent ot yrodamum, combined with sulphur, den, Saxony, &c, 

arsenic, iron, and nickel. It is said to occur ^i * 

at Topschau in Hungary. "^ '''"** Analysis ani» Redvctton of Obis. 
XX v.— Zinc Ouks. . By consulting the table of metallic preci- 

1. Med zincy or red oxide cf zinc. Colour p'»tants% and studying the peculiar habitudes 
blood-red. Massive, disseminated. On the t^* the individual metals and earths, the i»e«der 
fresh fracture, sliining. Cleavage single, "^ay acquire a knowledge of the methods of 
Fracture conchoidal. Translucent on the sepai'ating them from one another, and de- 
edges. Easily scratched by the knife. Brit- ^rmining the proportion of each. 'The li- 
tle. Streak brownish-yellow. Sp. gr. 6.22, mitsof the present work permit me to oifer 
It is soluble in the mineral acids. Its con- jnerely a short account of the best modes of 
stituents are, zinc 76, oxygen 16, oxides of analyzing a few of the principal ores on the 
manganese and iron 8 — Bruce. It has been small scale, and of reducing them on l^e 
ibund in New .Tersey, Nortli America. large. 

2. Zinc blende, 1. ArfTiMosT. 

• Dodecahedr at zinc blende. !• •^J*^'t;e an/wnwiy was skilfully examin- 

a. Yellow. Wax-yellow, andsieveral other ed by Klaproth, the father of accurate ana- 

CDlaurs, inclining to green. Massive, dis- Ivsis, as follows: On 100 grains of the pul- 

seminated, and crystallised in octohedrons, verized mineral, he poured strong nitric 

rhomboidai dodecahedrons, and twin crys- a^id, which attacked it with vehemence, 

tals. Splendent and adamantine. .Cleavage converting it into aa oxide; which being 

dodecahedral, or sixfold. Translucent; Re- precipitable by water, he diluted the solu- 

fracts single. Streak yellowish-gray. Har- ^ion with this liquid, and then filtered. The 

der than calcareous spar. Brittle. Sp.gr. clear liquid was treated with muriatic acid, 

4. to 4.2. It becomes phosphorescent by which threw down the silver present, in 

friction. Its constituents are, zinc 64, sul- th^ state of muriate, equivalent to 1 ffrain(^ 

phur 20, iron 5, " - ^^ '■ ^^ ~ * " 

S.-^Berffmanii. 

ated with galei.... *v .« ..,«..« -^ w»>vw.. , - — — ^ -— » ..w» ^.^ovt.ycu m uiu« 

mine, near Tyndrum, in Perthshire, also in "atic acid, the solution diluted with water, 

riintshire. Fine specimens are found in ^^^ a piece of zinc being introduced, pre- 

Bohemia. cipitated 98 grains of metallic antimo- 

. d. Brorwn tmc blende. ny. Hence the 100 grains of native air- 

§ 1. Foliated. Colour reddish-brown, timony from Andreasberg, consisted of 
Massive, disseminated, and crystdlized, in a metallic antimony, - 98 

rhomboidai dodecahedron, an ottohedron, a silver, - - - x 

tetrahedron, and acicular crystals. Lustre ^^^h - - - 0.25 

between pearly and adamantine. Cleavage goTiT 

sixfold or tessular. Translucent. Streak d^. Thomson has committed a curiw 

^ ZtflrlT^o fj'i ^•l\^9<.'? ^^"" "^*^*^^^*" describingthisanaly^s He^^ 

TllTJrh 2'"^5^»''*"lP^»f 23.5, iron «when the acid emitted no longer any 

8.4, sihca 7.0.-£)r. Thomson. It occurs m nitrous gas, the mixture was diluted with 

^l^^^itullTrtrrm"*^!'^^^^^^ water, ^nd thrown upon a filter. rAeX 

n^^VvnrlrfT^^ ''^« ^"^^ ^^'^ «rea/e/««/A mtrate of silver. 

neap Tyndrum; at Cumberheadin Lanark. The precipitate yielded by reduction, 1 

minLNn En^L^^^^^^^^^ ^^^ '^"^ ^''^ grain Vfsilv'er.'Uystem, 5th edition, iU p. 

mines in l-ngland and Wales. 608. How 1 grain of silver was obtained by 

§ 2. Fibrous. Colour dark reddish-brown. treating the solution with nitrate of silver 

Massive, reniforra, and in radiated concre- it -.3 not for me to divine. ' 

tions. Ghstemng, inchmug to pearly. O- 2. Fibrone red anHmonial ore. Klaproth 

paqne. Its constituents are, zinc 62, ,ron 3, digested 100 grains with muriatic acKx- 

lead 5, arsenic 1. su^hur 21 aUimma 2,wa. ed with a few drops of nitrous, in a W- 

n (trnl^n"""" '"^ H"^*-U'"t> copper mmc necked matra.^s. There was a graV residuu^ 

in Cornwall. of ^ grains of sulphur « The antimony 

c. mack ztnc blende. Colour between contained in the solution was precipitated in 

grayish and velvet-black. Massive, dissemi- the state of a white oxide, by diluting it with 

nated, and crystallized in the same figures water, and the small portion of the metSl 

as brown§ blende. Shining, adamantine, still remaining in that fluid, was afterwards 

Opaque. The blood-red variety is translu- entirely thrown down by ipeans of potash 

cent on the edges and angles. Streak cUrk The oxide tiivf-procured was rediswlved iii 

Voi. IF. '28 
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iqumtic acidf ibe solution diluted with six roprussiate of potash, the iron. On tbe first 
times its quantity of water, and once more precipitate obtained by affusion of water, if 
combined with such a proportion of the same muriatic acid be digested, the oxide of anti- 
solvent, as was necessary in order to redis- mony will be taken up, and may be recover- 
solve entirely that portion ofthe oxide which ed in the metallic state, by immersing a 
the affused water had precipitated. After piece of zinc or iron in the muriatic solution, 
the dilute solution had, in this manner, again Lastly, the sulphur may be separated from 
been rendered clear, its ingredient antimony the sulphate of lead by ustulatlon. 
was reproduced as metallic antimony, by im* MetaJlic antimony is best obtained from 
mersing polished iron in the liquor. It the sulphuret, by igniting it, after careful 
weighed, when collected, edulcorated, and ustulation, with half its weight of crude 
dried, 67 i grains." — Klaproth*8 Analytical tartar. The metal will be found at the bot- 
JEstaya* vol. ii. p. 143. EngUah Trarulation* tom ofthe crucible. Or the ustulated oxid^ 
From the above result, and Thenard's state- mixed with oil, fat, and pounded charcoal, is 
ment ofthe constitution ofthe oxide, Klap* to be ignited till drops ofthe metal begin to 
roth inferred, that the mineral consisted of, appear; and nitre equal to l-16th ofthe 
Metallic antimony, 67 5 weight ofthe oxide is then to be gradually 
Oxygen, - 10.S injected. Or we form the martial regulus of 
Sulpnur, - 19.7 antimony (antimony containing a little iron 

— — and sulphur), by adding 16 ounces of the 

98 sulphuret to six ounces of iron nails, ignited 

It is painful to he obliged again to point to whiteness in a crucible.. When tlie whole 

out a very absurd error in Dr. Thomson's arc in fusion, ihject gradually two ounces of 

account of this analyus. He says, •* The pulverized nitre ; then cover the crucible,, 

solution was diluted with water. The whole and urge the heat for a little. Seven or 

precipitated in the state of a white powder ; eight ounces ofthe regulus will be found at 

for potash threw nothing from the liquid." the bottom. By repeating the fbsion, and 

It is hard to say whether the matter or ex- projection of nitre, two or three times, the 

pression be here more remarkable. Potash regulus may be brought nearer to the state 

did tkrorw something from the Uqttid; and of pure metal. 

must do so, because oxide of antimony is so- In what follows, I shall confine myself to 

luble in an excess of muriatic acid ; on which the detail of a few ingenious and exact ana- 

j^t, indeed, this and the preceding analysis lyses. 

are founded. 2. Bismuth Oris. 

3. "Sulphuret of antimony is to be treated The following analysis of a complex me- 

with nitro-muriatic acid. The sulphur and tallic mineral by Klaproth is peculiaily in* 

the muriate of silver (if any silver be*pre- structive. 

Aent) will remain. Water precipitates the Examination in the humid way of the 
antimony; sulphuric acid the lead ; and am- bismuthic silver ot^e from Schaupbach,' in 
monia the iron." — ThomsorCs System^ 5th the Black Forest, in Suabia. 
edition, iii. 609. This paragraph betrays a («.) Upon 300 grains of this ore, he pour- 
strange forgetfulness of the first principles of ed three ounces of nitric acid, diluted with 
chemistry ; for, in the first place, nitro- one ounce of water. The residuum being 
muriatic acid will acidify a portion of th6 acted on with more acid, both solutions were 
sulphur, and therefore the ^phur vfill not mixed, and evaporated to a small volume ; 
remain ; in the second place, a portion of during which process, there separated from 
oxide of antimony will continue combined the fluid some ctystalline grains, consisting 
with the excess of mtiriatic acid ; and, in the of nitrate of lead. 

third place, the acidified sulphur will throw (b,) The concentrated solution had agreen- 

down, at first, the lead in the state of insolu- ish colour. When afterwards diluted with 

ble sulphate, along with the muriate of sU- just as much water as was requisite to re- 

ver. dissolve that crystalline sediment, it was 

If the pulverized sulphuret of antimony poured into a large quantity of water This 

be acted on by nitric acid, wkh heat, and last immediately acquired a milky appear- 

waterbe afterwards added, a precipitate will ance, in a high de^ee, and deposited a 

fall, consisting of oxide of s^ntimony, with white precipitate, which weighed 44^ grains, 

stilphumnd sulphate of lead. Sulphate of when collected, lixiviated, and dried in the 

silver being very soluble in dilute nitric acid, ur, and proved, on further examination, to 

will remain in the liquid. Muriate of soda be oxide of bismuth, 

will throw down the silver, without affect- (c.) Into the liquor, that had been freed 

ing the lead, if the solution be hot and some- from this oxide, and was entirely clear and 

what dilute. The lead, if any remain, may colourless, he then dropped muriatic acid as 

then be precipitated by sulphate of soda in long as it was rendered turbid by it. The 

equivalent quantity, or by hydrosulphuret of precipitate, which now fell, did u>t appear 

ammonia ; by muriate of barytes, the sul- to be mere muriate of silver; for tnis reason 

phuricacid resulting from acidification of he digested it for some time with a mode- 

the^lphurmay be ascertained; and by fer- rately strong nitric acid. A considerable 
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portion ofit was thus redii»olved, and left three ounces of muriatic acid, in a heat i)f 
pure horn-silver behind; which, upon careful ebullition; and the process was repeated 
collection, and desiccation in a brisk heat, once more with H ounce of the same acid, 
weig-hed 46 grains. Thus, the portion of These solutions, by mearts of evaporation, 
pure silver is determined at 34^ grains. yielded till the end, muriate of lead in tender 

(d, ) The nitric acid that had been aflfused spicular, and likewise in broad striated crys- 
upon the precipitate obtained by the mu- tals; which, when again dissoh'ed in* the re- 
riatic (c), yielded by dilution with much wa- quisite quantity of boiling water, then com- 
ter, 32 grains more of oxidized bismuth ; bined with sulphuric acid, and evaporated, 
which, with the preceding 44^ (5), gave to- yielded 89 grains of sulphate of lead. Thus, 
gether76i g^rains. In order to ascertain the the whole quantity of this sulphate, includ- 
proportion of reguline bismuth in this ore, ingthe 19 g^ins mentioned at (e), amount- 
he dissolved 100 grains of bismuth in nitric ed to 108 grains ; for which, according to 
acid; and after having concentrated the so- comparative experiments, 76 grains of regu- 
lution by evaporation, he poured it into a line lead must be put in the computation. 
larg^e quantity of water. When, of the pre- (jt.) That portion of the ore examined, 
cipitate thus produced, i^othing more would which still remained after all the constituent 
fall down, on adding more water he collect- parts before mentioned had beendiscovered, 
ed it, on the filter, washed it, and suffered consisted merely of iht gray qiiartzoae ma- 
lt to dry perfectly in tlie air. It then weigh- truv ; the weight of which, in the ignited 
cd 88 grains. To the water which had been state, amounted to 70 grains, 
separated from it, muriatic acid was added Therefore, these 300 grains of bismuthic 
by drops ; whereby a new precipitate ensu- silver ore were decomposed into 
cd, weighing 32 grains, after edulcoratipn "" 

and drying. Lead, (f) 

As, by the result of this comparative ex- Bismuth, {d) 
periment, 100 grains of bismuth have, upon Silver, (c) 
the whole, given 123 grains of oxide, it fol- Iron, (/) 
lows that the 76^^ grains of oxide (</), ob- Copper, {g) 
tained fVom 300 grains of this ore, contain Sulphur, (A) 
62f grains of metallic bismuth. Quartzose matrix^ (A?) 70.00 

(e) The remainder of the fluid, was fur- 

ther reduced by evaporation ; and in this 392.20 96.5 

process, muriate of lead separated from it in 3. Ancdyais o/*Cbrits by VavqueUn .* — 
delicate broad striMe<| crystals. This liquor The specimen was of a slight rose colour ; 
was then combined with such a quantity of and sufficiently hard to scratch glass. 8p. 
sulphuric acid, as was requisite to redissolve gr. ''4.53. Streak grayish. It reddened with 
those crystals, and a second time evaporated calcination, losing 12 per cent, 
to a consistence of pap. The precipitate (a) 100 grains of this mineral, in fine 
which thence, ensued, was sulphate oilead, powder, were n)ixed with ten times their 
weififhing Ingrains, when duly collected, weight of nitro-muriatic acid, and subjected 
washed and dried. to ebullition for an hour; the mixture being 

(/. ) What still remained of the solution, diluted with water, and filtered, left on the 
afterits having been freed from the lead be- .filter a brown dust, which was dried and 
forecontainedin it, was saturated with caus- fused with caustic potash. The mixture 
^ ammonia added in excess. In this way, being diluted with water, and then dissolved 
a brown ferruginous precipitate was pro- in muriatic acid, evaporated to dryness, and 
daced; which was rapidly attracted by the redissolved in water, left a powder which» 
iqag^et, and weighed 14 grains, when,„after when collected on a filter, washed and calr 
previous desiccation, it had beenmoistened cined, weighed 17 parts ; it was pure sile3^ 
with linseed oil, and well ignited. For these still shghtly coloured yellow, 
we must reckon 10 grains of metallic iron. (6.) The nitro-muriatic solution being 

(gr.) The liquor which had been super- evaporated to dryness, and its residuum 
saturated with ammonia, and 'which, by its redissolved in water, left about one part of 
blue colour, shewed that it held copper in silex, coloured by a httle oxide of cerium, 
solution, was saturated to excess with sul* (c.) The same solution, freed from silex, 
phuric acid. On immersing then a piece of and united to the washings of the silex, was 
polished iron into it, two grains of copper decomposed by ammonia; the oxide ofcer 
were deposited. rium and the oxide of iron, precipitated by 

(A.) The gray residue of the ore, that was this means, were separated from the liquid 
left behind by the nitric acid (a), weighed by filtration. The oxalic acid added to this 
178 grains. But when its sulphureous part liquid, formed a precipitate, which, by cal- 
had been deflagrated, in a crucible gently cination, gave two parts of lime, 
heated, it weighed only 140^ grains. This {d.) The metalUc oxides united and cal- 
determines the portion of sulphur at 37} cined, weighed 70 parts; they had a beau- 
gnuns. tiful reddish-brown colour. To sepanite the 

00 These 140} grains were digested with iron from the Qeriuxo, the whole was dis* 
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Ipived 10 muriatic tcid; the solution bcingr (c.) 1000 gfftins, freed in the best possl^ 
concentrated to evaporate the excess of ble manner from the stony matrix, *ere 
acid, then diluted with water, and decom- triturated, and digested at a moderate beat, 

posed by tartrate of potash, there was form- first with ten ounces of muriatic acid,lo 

ed a very abundant white precipitate, which which nitric acid was gradually added* A 

being washed till it contained no more violent action then took place, and the 

foreign salts then dried and calcined, gave black colour of the powdered ore rapidly 

^ parts of oxide of cerium. disappeared. While the fluid was yet hot, 

(e.) The water froAk the washing of the it was poured upon a filter r< and the residue 

tartrate of cerium, being united and mixed was once more digested withfiv^ ounces of 

with bydrosulphuret of potash, gave a pre- muriatic acid, ana the whole filtered. In a 

cipitate which became black in the air. It short time acicular crystsils were deposited 

was oxide of iron, the weight of which, af- in the solution, which was yellow, and like- 

ter calcination, was two parts. wise on the filtering pap^r. These ciystals 

Thus, 100 parts of cerite furnished by were covered with boiling hot water, till 

this analysis, they were all dissolved ; after which onlj 

Silica, (o) (3) \7 the quartzose portion of the matrix and 

Lime, (c) •- 2 some sulphur remained. 

Oxide of iron, (rf) 2 (*.) The sulphurous ingredient m the 

Oxide of cerium, (e) - - - - - 67 ore, had united into a coherent mass, and 

Water and carbonic acid, by estimate , 12 could therefore be easily removed from the 

^ 100 earthy residue. Its weight was 17^ grains- 

4. CofPRR Orbs. Analysis of Siberian Burned on a moderately heated calcining 
malachite, by Rlaproth : — test, it left 3^ grains of blackish residuum, 

(o.) 100 grains of malachite reduced to which was dissolved in muriatic acid and 
powder by trituration, were dissolved in ni- added to the foregoing solution. Hence the 
trie acid ; which was effected without leav- quantity of sulphur was 14 .grains. 
ing any residue. The solution had a bright (c.) That portion of the matrix which 
blue colour ; and was saturated to excess consisted of white grains of quartz, weig'bed 
with ammonia ; but the precipitate pro- in the dry state 440^ grains. This being 
duced was entirely and without tardiness mixed with four times its qxiantity of ca^ 
redissolved by the excess of the alkali, bonate of potash, was melted to ritrifaction. 
This shewed that the malachite here ex* On breaking the crucible, a few globules of 
ainined was perfectly free from iron, and silver were found dispersed ; which, bow- 
similar admixtures. ever, could not be w^Il Collected. But from 
{h ) He combined 100 grains of triturated another experiment, to be mentioned in the 
malachite, with a sufficient quantity of sul- seqtiel, it resulted, that this M'/ver may bees- 
phuric acid, previously diluted with five timatedat^^ grains. Whence, since in the 
parts of watar, and accurately weighed to- present case, it was in the state of muriate, 
gether with the vessel. After the mala* 5^ grains are to be subtracted, so that of the 
chite had been wholly dissolved, which above stated weight 437 gi'aitis j-emain. 
was effected gradually, and with a moder- (rf.) The solutibn (a)j from which,^on ad' 
ately strong effervescence, the los» of weight dition of the edulcorating water, a white tel- 
occasioned by the carbonic acid gas, that luric oxide fell down in a great quantity, 
was extricated, was found to consist of 18 gr. was concentrated by evaporation ; during 
(c) 100 grains of the same powdered ma- which process that precipitate again en- 
lachite, were ignited at a moderate heat in tirely dissolved. On the other hand, nume- 
a covered crucible. The black residue liad pous crystals of muriate of lead were de- 
lost 29 J grains in weight. If from these" be posited from the liquor, even while warm ; 
subtracted 18 grains for the carbonic acid, which being taken out, the evaporation was 
the remaining 11 J grains of lo« will con- carried on as long as any more of them ap- 
sist of water. peared. These crystals, when collected, 
(rf.) And lastly, 100 grains, which had were carefully rinsed, bv dropping" upon 
been dissolved in dilute sulphuric acid, and them muriatic acid, and hiffhlv dried. They 
precipitated by aiuc, yielded 58 grains of weighed 330 grains, equivalent to 248 grairfs 
pure copper. of lead in the metallic state. 

In consequence of these ©xperimtents, («.) After the concentrated solution had 

the Siberian malachite consists of been thus freed from lead, he diluted it a 

little with water, and added a laige quanti- 
ty of spirit of wine, as lonj? as any white 
precipitate fell. The mixture having stootJ 
for a wliile in a gentle warmth, that precjpJ* 
tate was collected on tlie filt^n ^.°"*^ 

100.0 rated with ardent spirit, redissolved in rou- 

5. Gold Onxs. A very instructive analr- piatic acid, and precipitated again in the state 
ais of the Transylvanian auriferous lamellar of a pure telluric oxide, by means of caustic 
ore^ftom Naygag, by Klaproth :— 8o<b» a^ by strictly watching the precise 
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point of saturation. This oxide, washed and ounce of charcoal ; and for th^ splin^ bhic 

dried, gave in the balahce 178 grains, which ore also' a similar mixture. From both of 

correspond to 148 grains of reguline tellu« these mixtures, he obtained the richest sort 

rium. of crude iron. The kidney ore will admit of 

(/.) For the purpose of ascertaining the a diminution of chalk, and a small addition 
proportion of gold, he now reduced the flu- of glass. One pound avoirdupois of this va» 
id, from which the tellurium had been se- riety will be accurately assayed by the ad- 
parated, by distilling oflT the spirit of wine dition of 5 ounces chalk, 1 ounce glass, and 
in a retort; diluted again the concentrated J of an ounce of charcoal. The same pro- 
solution with wat^r; and lastly, dropped portion of mixtures will also accurately re- 
into it a nitric solution of mercury, prepared , duce the small pieces of this ore, commonly 
without the assistante of heat; adding this of a soft greasy consistence, mixed with 
nitrate, until no brown precipitate any Ion- small fragments of the hematites and the 
ger appeared, and till the white precipitate kidney, and will give out the iron which 
which succeeded the brown, no more they contain, supercarburetted. A mixture 
ctianged its own colour. After this the mix- of this soft ore, with kidney, is preferred to 
tore was placed in a warm temperature, the richer variety, at the iron manufactories, 
where the white precipitate, which was The Lancashire ore consists chiefly of this 
owing to the nitrated mercury added in ex- compound, and the poorer in iron has al- 
ccss, again gradually disappeared. The ways a decided preference given it, at the 
brown, precipitate, which fell to the bottom blast-furnace. The Elba ore may be reduced 
as a heavy powder, was the gold sought for. into smooth carburetted iron, by exposing 
When collected and fused with nitrate of to a nielting heat 2 ounces of it mixed with 
potash, it 'gave a bead of pure gold, Weigh- 2 ounces of chalk, 1 J ounce bottle-glass, 
ing 41^ grains. and J oi\nce of charcoal. To the Islay iron 

(^•) The liquor was now saturated with ore, and the Norwegian, Danish, and Swe- 

carbonate of soda, in a boiling heat. A co- dish, Mr. Mushet adds, for every pound, 7 

pious bluish-gray. precipitate ensued, which ounces of dried chalk, 3 of bottle-glass, and 

turned black-brown by ignition. Digested 1 of charcoal.>iBy carburetted iroi\is meant 

with muriatic acid, it di>«solved again clear- cast-iron:^ 

ly, and g«ave out oxygenated muriatic acid I shall now give an outline Of Mr. Hat^ 
i;as. By combining this solution with liquid chett's much admired analysis of the mag- 
carbonate of ammonia to a considerable de- netical pyrites. 

gree of supersaturation, a grayish-white (a.) 100 grains reduced to a fine powder, 

precipitate was produced; which, collected, were digested with two ounces of muriatic 

vashed, and dried, weighed 92 grains, and acid, in a glass matrass placed in a sand-bath, 

proted to be a somewhat iron shot, carbo- A strong effervescence ensued, occasioned 

nated oxide of manganese. by the production of sulphuretted hydrogen 

(A.) The ammoniacal lixivium {g) ap- gas; and a pale yellowish-green solution 

peared of a blue coloijr. After being super- was formed. The residuum was then again 

saturated with sulphuric acid, by which it digested with two parts of muriatic acid, 

was again rendered colourless, a small plate mixed with one of nitric acid; and a quan)- 

of polished iron was introduced, and th^ tjty of pure sulphur was obtained, which, 

vessel put in a warm place. The iron be- being dried, weighed 14 grains, 

came gradually coated with copper, the - (3.) The acid in which the residuum had 

weight of which after drying was six grains, been digested, was added to the first rouri- 

Therefore the 1000 grains Exclusive of the atic solution ; some nitric acid was also pour- 
were decomposed into matrix of quartz ed in to promote the oxidizement of the 

anil maiigaesi- iron, and thereby to facilitate the precipita- 

*"* ^^* tion of it by ammonia, which was added after 

Lead, (J) 248.0 ^ 54.0 the liquor had been boiled for a considera- 

Tellurium, {e) 148.0 32^ ble time. The precipitate tluis obtained 

Oiild, (/) 41.5 9.0 was boiled with lixivium of potash; it was 

Silver, (c) 2.5 0.5 then edulcorated, dried, made red-hot with 

Copper (A) 6.0 1.3 wax in a covered porcelain crucible, and 

Sulphur, (A) 14.0 3.0 completely taken up by a magnet, and being 

Oxide of manganese, (^) 92.0 weighed, amounted to 80 gr^ns. 

Q.uartz, (c) 437.0 100.0 (c.) The lixivium of potash was examined 

989.0 by muriate of ammonia, but no alumina was 

Loss, 11.0 obtained. 

iOOO.O id.) To the filtered liquor, from which the 

6. Imo^JT Ores are usually analyzed by fu- iron had been precipitated by ammonia, mu- 

sion- On this subject, there is a valuable es- riate of barytes was added, until it ceased to 

say by Mr. Mushet, in tlie 4th volume of produce any precipitate ; tliis was then di- 

the Phil. Magazine. In the hematites iron gested witli some very dilute muriatic acid^ 

ore, for 1 pound avoirdupois, he commonly was collected, washed, and after exposure 

Added 6 otmces dried chalk, and | of wi to a low red heat, for a few minutes in a era* 
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clble of platinum, weighed 155 grains. If Oxide of copper, - 9.0O 

therefore the quantity of sulphur converted Silica, - - 4.00 

into sulphuric acid by the preceding opera- Water, by inference, 10.50 

tions, and precipitated by barytes, be calcu- - 

lated according to the experiments of M. 100.00 
Chenevix, then, 155 grains of sulphate of 7. Lbad Ohb. Analysis of yellow lead 
barvtes. will denote nearly 22.5 of sulphur, ore from Wanlockhead, by Klaproth .— 
(21. Dr. Wollaston's scale) ; so that with the («) Upon 100 grains of this ore finely 
addition of the 14 grains previously obtained levigated, dilute nitric acid was poured and 
in substance, the total quantity will amount heated. They dissolved, and only a few in- 
to 36.5, (35). considerable nocks escapedthe action of the 
(r.) Moreover, from what has been stated, solvent. The filtered colourless solution, 
it appears, that the iron which was obtained when treated with nitrate of silver, gave 10^ 
in the form of black oxide, weighed 80 muriate of silver, which imlicates, says Klap- 
grains; and by adding these 80 grains to roth, 1.62 grains dry muriatic acid, 
the 36.5 of sulphur, an increase of weight is (6) Sulphuric acid was then presented to 
found -= 16.5. This was evidently owing the solution. It precipitated the lead con- 
to the oxidizement of the iron, wliich in the tained in that fluid in the state of sulphate ; 
magnetical pyrites, exists quite or ver> nearly which having suffered a red heat, weighed 
in the metallic state ; but by the operations 108^. grains ; for which 80 grains of oxide 
of the analysis, has received this addition, of lead must be allowed; 
The real quantity of iron must on this ac- (c.) The excess of sulphuric acid being ac- 
count be estimated at 63.5. 100 grains parated by means of nitrtae of barytes, am- 
therefore, of the magnetical pyrites yielded, monia was added to the saturation of the 
« , , ^(«) 14.0 (14) V «^ e ^«tx nitric acid, and the phosphoric acid was then 
buipnur, | ^^^^ 22.5 (2i) 5 *^ ^^^ thrown down with acetate of lead. From 
Iron, (e) «= 63.5 (62.22) 80 j^i-ains of phosphate of lead thus obtained, 

■ he mferred 18 grains of phosphoric acid to 

100.0 97.22 have existed in the ore. 

This analysis was repeated in a similar The residuary part of the fluid contained 

manner, excepting that the whole was diges- nothing more of the constituent parts of the 

ted in nitric acid, until the sulphur was en- mineral, excepting a slight trace of iron, 

tirely converted into sulphuric acid. To tlie Consequently 100, gr. were resolved into — 

liquor which remaincdafterthe separation of Oxide of lead, 80. 

the iron by ammonia, muriate of barytes was Phosphoric acid, 18. 

added, as before, and formed a precipitate Muriatic acid, 1.62 

which weighed 245 grains. Now these, by ■ 

Dr. Wollaston's scale, are equivalent to 99.62 

nearly 33.5 of sulphur. Hence it would ap- 8. Analysis of Grat Silyxb Qbe, by 

pear, that a little sulphur ^ dissipated, in Klaproth :— 

the form of sulphurous acid, by this mode (a.) 300 grains of the. fragments selected 
of operation. from the pouilded ore, though not perfectly 
The theoretical equivalent proportions separable, from the quartzose gangue, with 
of magnetic pyrites are, which-they were firmly concreted, were le- 
Sulphur, 36.363 2.00 vigated to a subtle powder, and digested 
Iron, 63.636 3.50 . with four times their weight of nitric acid. 
We thus see, that Mr. Hatchett*s final The digestion was renewed with the resi- 
statement is almost exact, in consequence of duum, in an equal quantity of the same acid ; 
M. Chenevix^s erroneous estimate of the and the portion which still remained undis- 
composition of sulphuric acid and sulphate solved then assumed a grayish-yellow co- 
of barytes, making a compensation for the lour, and weighed 188 grains, 
experimental deviation, or loss ; amounting (b.) . By the addition of muriate of soda to 
on the iron to 1.416« and on the sulphur to the bright green nitric solution, its alver 
1.363, in the 100 parts. was thrown down ; and this precipitate col- 
Analysis of arseniate of iron, by M. Che- lected and reduced by means of soda,yield- 
nevix : — ed 31^ grains of metallic silver. 

100 grains boiled with potash left 58.5. (c.) The silver being thus separated, be 

The liquor treated by nitrate of lead, gave tried the solution for lead ; but neither the 

of arseniate of lead, a quantity which he es- neutral sulphates, nor free sulphuric acid, 

timated as equivalent to 31 of arsenic acid, could discover the least sign of It. 

The 58.5 left 4, which muriatic acid could (d,) After this he added caustic volatile 

9ot dissolve, and which were silica. Ammo- alkali, so as to supersaturate the acid ; upon 

Ilia dissolved 9, and there remained 45.5 of which a reddish-brown precipitate, of a loose 

^xide of iron. This analysis presents the cohesion, appeared^ that by ignition became 

following results : of a black-brown, and weighed 9^ grainSt 

Arsenic acid, - 31.00 It dissolved in nitric acid, leaving behind it 

Oxide of iron, - 45.50 }^alf a^ainpfsilic^^searth. Prussiateof 
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potash prodaced from the filtered solution a 
deep blue precipitate of iron ; and after this 
was separated, 1 ^ grains of alumina were ob- 
tained from it by means of soda. Therefore 
subtracting' the siliceous and argillaceous 
earths, the portion of iron attractible by the 
magnet amounted to 7i grains. 

(e.) To. the solution, which had been be- 
fore supersaturated with pure ammortia, and 
exhibited a sapphire-b)ue colour, sulphuric 
aciil was now added to excess. A polished 
piece of iron was then immersed into the 
fluid, from which it precipitated 69 grains 
of copper. 

(yi) The above grayish-yellow residuum 
(a) was now to be examined. It was di- 
gested with six times.its quantity of muriatic 
acid, in a heat of ebullition. M^hen filtered, 
the residue which waslefi on the paper, be- 
ing first washed with muriatic acid, then 
with a little alcohol, and lastly dried, was 
found to weigh 105^ grains. 

(^.) From the solution which was obtain- 
ed by the last process, and was of a straw- 
yellow, the greater part of the fluid was 
drawn oflTbyi^ gentle distillation in a retort. 
The remaining concentrated solution then 
deposited some crystalline grains, which 
were carefully collected, and proved upon 
inquiiy to be mutate of silver, weighing J 
of a grain. A large quantity of water being 
next p6ured into the solution, a copious pre- 
dpitate subsided, weighing after desiccation 
97J grains. It proved by eveiy test to be 
oxide of antimony, for which, as was found 
by comparative experiments, 75 grains of 
reguHne antimony must be allowed. 

(A.) The residue obtained (/) weighing . 
l05i g^ins, which comprised the sulphure- 
ous part of the ore, was exposed to a low 
heat, by which treatment the sulphur was 
consumed, and 80^ grains of silica remain- 
ed. Hence the quantity of the sulphur was 
equal- to 2$i gr^ns. 

(i.) The siliceous earth was next fused 
with four times its weight of black flux. The 
melted mass entirely dissolved in twice its 
weight of water into liquor of flints ; some 
minute particles of silver, weighing three- 
fourths ora grain, excepted. ' Acconiing t» 
this, the proportion of silica amounted to 
79J grains. 

The iiv^hole constituents therefore are,—- 
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Silica, (rf) and (i) 80.00 95.32 



9. Analysis of Tnr Ores by Klaproth : — 

1. Tinstone. 

(a.) 100 gfrains of tinstone from Alter- 
non, in Cornwall, previously ground to a 
subtle powder, were mixed in a silver ves- 
sel, with a lixivium containing 600 grains of 
caustic potash. This mixture was evaporar 
ted to dr) ne^s in a sand heat, and then mo- 
derately ignited for half an hour. When the 
gray- white mass, thus obtained, had been 
softened while yet warm with boiling wa- 
ter, it U'ft on the filter 11 grains of an un^ 
dissolved residue. 

(b.) These 11 grains, again ignited with 
6 times their weight of caustic potash, and 
dissolved in boUing water, left now only l^- 
grains of a fine yellowish-gfTay powder be- 
hind. 

(c.) The alkaline solution, (a and 6), 
which was in some degree colourless, was 
s.'iturated with muriatic acid. A brilliant 
white tender oxide of tin was thrown down 
giving to the mixture a milky appearance. 
This precipitate, redissolved by an addition- 
al quantity of muriatic acid, was precipita- 
ted alresh by means of cart)onate of soda. 
When lixiviated and dried in a gentle beat^ 
it acquired the form of bright yellowish 
transparent himps, having in their fracture a 
vitreous lustre. 

(rf.) This precipitate being finely powder- 
ed, soon dissolved entirely in muriatic acid, 
assisted by a gentle heat. Into the colour- 
less solution, previously diluted with from 2 
to 3 parts of water, he put a stick of zinc ; 
and the oxide of tin, thus reduced, gathered 
around it, in delicate dendritic lammae, of a 
metallic lustre. These, when collected, 
washed, dried, and fused under a cover of 
tallow, in a capsule placed upon charcoal, 
yielded a button of pure metallic tin, weigh- 
iug 77 grains. 

(e.) The above mentioned residue of li 
g^ins, left by the treatment with caustic 
potash (b), afforded with muriatic acid a yel- 
lowish solution ; from which, by means of a 
little piece of zinc introduced into it, ^ grain 
of tin was still deposited. Ferroprussiate of 
potash, added to the remainder of the solu- 
tion, produced a small portion of a light blue 
precipitate ; of which, after deducting the 
oxide of tin, now combined witli it, hardly j* 
of a grain remained, to be put to the account 
of the iron, contained in the tinstone, here 
examined. 

In these experiments, (excepting only a 
slight indication of silex, amounting to about 
f of a grain), no trace appeared, either of 
tungstic oxide, which some mineralogists 
have supposed to be one of the constituent 
parts of tinstone, nor of any other fixed sub- 
stance. Therefore what is deficient in the 
sum, to make up the original weight of the 
mineral analyzed, must be ascribed to the 
loss of oxygen; and thus the constituent parts 
of pure tmstone from ATtemon, are to each 
other in the following proportion : 
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last thosie 8^ grains, which proceeded fiom 
the cylinder of tin employed for tl>e prcci- 
piUtion of the copper (6), there remained 
40 grains, for the portion of tin contained in 
the tin pyrites examined. Hence, includii^ 
100.00 the 1 grain of tin, which had been separated 

2. Tin pyrites, from Wheal-Rock, St. from 3ie solution of the copper (c), the por* 
Agnes in CornwalK * tion of pure tin contained in this ore amoun- 

(o.) 120 grains of finely triturated tin ted to 41 grains. The following is a viev 
pyrites were treated with an aqua regia, com- of the results ; — 
posed of 1 ounce muriatic acid, and ^ ounce In 120 gr. In 100. 

of nitric acid. Within 24 hours, the gfreatest «--i_t..._ «« o^ 

part of the metallic portion was dissolved in 
It, without application of heat \ while the 
sulphur rose up and floated on the surface of 
the meostruum. After the mixture had been 
digested upon it for some time in a low sand 
heat, it was diluted with water, and thrown 

on a filter. It left 43 grains of sulphur on 

the paper, still, however, mixed with metallic poorer in tin. Jhe reduction of the ores of 
particles. When the sulphur had been ^en- tin is efiected, by roasting the ore after it 
tly burnt off on a test, there still remamed has been pulverized in stamping mills, and 
13 grains ; of which 8 were dissolved'by ni- then exposing it to heat, in a reverberatoiy 
tro-muriatic acid. The remaining part was or blast fiirnace, along with Welch small 
then ignited with a little wax; upon which coal or culm. If much copper be present, it 
the magnet attracted 1 grain of it. What is afterwards fused at a veiy gentle heat, 
remained was part of the siliceous matrix, and what flows ofl'is pretty pure tin. 
and weighed 3 gnuns. Zinc is reduced by distillation of its ore 

(6). The solution of the metallic portion (previously roasted) in a retort, along with 
(a) was combined witli carbonate of potash ; charcoal.* 

and the dirty-g^een precipitate, thus obtain- A sulphuret of zinc was lately met with in 
ed, was redissolved in muriatic acid, diluted one of the Gwennap mines, incrusting a 
with 3 parts of water, into this fluid, a cy- spongy pyrites intermixed with quarts^ ami, 
linder of pure metallic tin, weighing 217 so like wood-tin, as to be supposed a variety^ 
grains, was immersed, The result was, thit of it by the miners. According to Dr. Kidd, 
the portion of copper contained in the solu- it consists- of ^ oxide of 'zinc, 33 sulphur, 
tion, deposited itself on the cylinder of tin; and a very minute portion of iron. The 
at the same time that tlie fluid began \o lose pyrites contains cobalt, 
its green colour, from the bottom upwards, * In the dry way, zinc is reduced by distil- 
until after the complete precipitation of the ling its ore after torrefaction, with a mixture 
<iopperin the reguline state, it became quite of its own weight of charcoal, in an earthen 
colourless. retort well luted, and a stron|r heat : but by 

(c.) The copper thus obtained weighed 'this method scarce half the zinc it contains 
44 grains. By brisk digestion in nitric acid, is obtained. 

it d'.ssolved, forming a blue tincture, and left The first dressing of calamine for the large 
1 grain of tin behind, in the character of a works of zinc, consists in picking out all the 
white oxide. Thus the portion of pure cop- pieces of lead ore, lime, and ironstone, cauk, 
per consisted of 43 grains. and other heterogeneous siibstances, which 

(ri.) Thecylinder of tin employed to pre- are found mixed with it in the mine ; it is 
cipitate the copper, now weighed 128 grains; then roasted in proper furnaces, where it 
so that 89 grains of it had entered into the loses about a third or fourth part of its 
muriatic solution. From this, by means of weight. It is picked out again very care- 
acylinder of zinc, he reproduced the whole fully, as the heterogeneous particles have 
of the dissolved tin, which was loosely de- become more discernible by the action of 
posited upon the zinc, iri a tender dendritical the fire ; it is then ground to a fine powder, 
form. When the tin was all precipitated, he and washed in a gentle rill of water, which 
collected and lixiviated carefully, and suffer- carries off the earthy mixtures of extraneous 
ed it to dry. It weighed 130 grains. By matters ; so that, by these processes, a ton 
mixing it with tallow, he melted it into of the crude calamine of Derbyshire is re- 
grains, under a cover of charcoal dust, in a duced to 12 cwt. only, 
small crucible ; and separated the powder of Bcrgmann aiBrms, that a certain English- 
the coal by elutriation. Among the washed man, whose name he does not mention, 
grains of tin, some black particles of iron made, several years ago, a voyage to ChinS} 
were observed, which were attractible by tlie for the purpose of learning tfie art of sinelt- 
magnet, and weighed I grain. Deducting ing zinc, or tutenague ; and that he became 
this, there remain 129 grains for the weiglit instructed in the secret, and returned safe* 
ofthe tin. By substractingagadn from these 1^ home. 
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It 18 not improbable, but that a fact of this when at a low red heat an apparently oily 

kmd may have served to establish the ma- fluid sublimes into the neck of the retort^ 

nufactory of zinc in England about the year which on coolinjj concretes into a solid, co- 

1743, when Mr. Champion obtained a patent k)urless, semi-transparent mass. This being 

for the making of it, and built the first work dissolved in water, forms a concentrated so- 

gf the kind near Bristol. It consists, as lution of oxide of osmium. This solution 

Watson relates, of a circular kind of oven, gives a dark stain to the skin, tljat cannot be 

like a glass-house furnace, in which were effaced. Infusion ofgatJs presently pro- 

placed six pots, of about four feet each in duces a purple colour in it, which soon af- 

height, much resembling large oil jars in .ter becomes of a deep vivid blue, lliis is 

•hape ; into the bottom of each pot is insert- the best test of the oxide. With pure am- 

ed an iron tube, which passes through the monia it becomes yellow, and slightly so 

floor of the furnace, into a vessel of water, with carbonate of soda. With lime it forms 

A mixture of the prepared ore is made with a bright yellow solution ; but it is not affec- 

charcoal, and the pots are filled with it to ted either by chalk op by pure magfnesia. 

the moiith, which are then close stopped The solution with lime gives a deep red 

with strong covers, and luted with clay, precipitate with galls, which is turned blue 

The fire being properly applied, the metal- by acids. It produces no effect on solution 

lie vapour of the calamine issues, down- of gold orplatina; but precipitates lead of 

wards, or per deaeenavm, througli the iron a yellowish-brown, mercury of a white, and 

tubes, there being no other place through muriate of tin of a brown colour, 

which it can escape ; and the air being ex- Oxide of osmium becomes of a dark colour 

eluded, it does npt take fiire, but is conden- with alcohol, and after some time separates 

sed in the water into granulated particles'; in the form of black films, leaving the al- 

which, being remelted, are cast into ingots, cohol without colour. The same effect is 

and sent to Birmingham under the name of produced by ether, and much more quickly, 

zinc, or spelter ; although by this last name It parts with its oxygen to all the metals 

of spelter, only a g^nulated kind of soft except gold and plalina. Silver kept in a 

brasis is understood among the braziers, and solution of it some time, acquires, a black 

others who work in London, used to solder colour, but does not deprive it entirely of 

pieces of brass together. ^ smell. Copper, tin, zinc, and phosphorus 

•barcHALcuM. The brass of the ancients 5 quickly produce a black or gray powder, 

their acs was a species of bronze.* ^ and deprive the solution of smell, and of the 

•Orpimbht. Sulphuret of arseiuc. See property of turning galls blue. This black 

Oris of Arsesic* powder, which consists of the metallic os- 

•Obthite. a mineral so named because mium, and the oxide of the metal employed 

it always occurs in straight layers, generally to precipitate it, may be dissolved in nitro- 

Infeldspar. It resembles gadolinite, and con- pfiuriatic acid, and then becomes blue with 

sists of, peroxide of cerium 19.5, protoxide infusion of g^lls. 

of iron 12.44, protoxide of manganese 3.44, If the pure oxide dissolved in water be 

*yttria 3.44, silica 32^0, alumina 14.8, lime shaken with mercury, it soon loses its smell, 

7.84,. water 5.36, — BerzeUm, It is found and the metal forms a perfect amalgam. By 

in the mine of Finbo, in the vicinity of Fah- squeezing the superfluous mercury through 

lum in Sweden. The mine is situated in a leather, and distilling off the rest, adarkp^y 

vein of granite which traverses gneiss.* or blue powder is 1 A, which is the osmium. 

♦ OsMAZoME. If cold water which has Exposed to a ati'ong heat in a cavity in a 

been digested, for a few hours, on slices of piece of charcoal^ it does not melt ; nor is it 

raw muscular fibre, with occasional pressure, volatile, if oxidation be carefully prevented- 

be evaporated, filtered, and th6n treated With copper and ^ith gold it forms malle^- 

with pure alcohol, a peculiar animal princi- ble alloys, which are easily dissolved in ni- 

ple will be dissolved, to the exclusion of the tro-muriatic acid, and afford by distillation 

ssilts. By dissipating the alcohol with a gen- the oxide of osmium. The pure metal, pre- 

tle heat, the osmazome is obtained. It has viously heated, did not appear to be acted 

a brownish-yenow colour, and* the taste and upon by acids. Heated in a silver cup with 

smell of soup. Its aqueous solution affords caustic alkali, it combined with it, and gave 

precipitates with infusion of nut-galls, ni- a yellow' solution, similar to that from which 

trate of mercury, and nitrate and acetate of it was procured. From this solution acids 

lead.* separate the olide of osmium. -PM. 7Vaw«. 

Os"«Tri»r. A new metal lately <Mscovered • Ossipi cations. The deposition of calca- 
by Mr. Tennant among platina, and thus reous phosphate or carbonate on the soft so- 
called by him from the pungent and pecu- lids or animal bodies ; as in the pineal gland* 
liar smell of its oxide. For the mode in lungs, liver, &c.* See Putur. Concrktioks. 
which he extracted it, see Iridium. • * Oxalates. Compounds of the salifiable 

Its oxide may likewise be obtaiiied in- bases with oxalic acid. See Acid (Oxalic), 

small quantity by distilling with nitre the and the bases.* 

black powder left after dissolving platina ; * Oxalic Acid. This acid is described 

Vol. l\. ^ 
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under Aero (Oxamc). It is found in the To obtain it of the greatest purity, howeveii i 

state of oxalate of lime in the roots of the the chlorate of potash is preferable to any \ 

following plants :— Alkana, apium, bistorta, other substance, rejecting the portions that \ 

carlina acaulis, curcuma, dictamnus alb us, first come over as being debased with the 

fceniculum, gentiana rubra, vincetoxicum, atmospheric air in the retort. Growing >e- 

lapathum, liquiritia, mandragora, ononis, getables, exposed to the solar light, give out 

iris florentina, iris nostras, rheum, saponaria, oxygen gas ; so do leaves laid on water in ' 

scilla, sigillum salomonis, tormentilla, vale- similar situations,, tlie green matter that ; 

liana, zedoaria, zingiber. And in the fo?- forma in water, and some other substances, 

lowing barks : — berberis, cassia fistiilaris, ' Oxygen gps has neither smell nor taste, 

canella alba, cinamomum, cascarilla,. cassia Its sp. gr. is 1.1111 ; 100 cubic inches weigh 

caryophyllata, china, culiiavan, frangula, 33.88 gr. It is a little heavier than atmo6< 

fraxinus, quassia, quercua, simaruba, lignum pberic air. Under great pressure water niay 

sanctum, ulmus. In the state of binoxalate be made to take up about half its bulk. It 

of potash, it exists in the leaves of the oxalis is essential to th^ support of life : an animal 

acetosella, oxalis corniculata, different spe- will live in it a considerable time longertfaaii 

ciesofrumex, and geranium acidum. in atmospheric air; but its respiration be- 

The juice of the cicer parietinum is said comes hurried and laborious be£)re the 

to be pure oxalic acid.* whole is consumed, and it dies, though t 

Oxidation. The process of converting fresh animal of the same kind^ can still siis- 

metals, or other substa/ices, into oxides, by tain life for a certain time in the residuaiy air. 

(Combining with them a certain portion of Combustion is powerfully supported by 

oxygen, ft differs from acidification in the oxygen gas. Any inflammable substance, 

addition of oxygen not being sufficient to previously kindled, and introduced into it, 

form an acid with the substance oxided. bums rapidly and vividly. If an iron or 

OxiDKS. Substances combined with exy- copper wire be introduced into a bottle of 

gen, witkout being in the state of an acid. oxygen gas, with a bit of lighted touchwood 

OxTOKH Gas. This gas was obtained by or charcoal at the end, it will burn with a 

Dr. Priestley in 1774, from red oxide of mer- bright light, anti throw out a number of 

cur^ exposed to a burning lens, who observ* . sparks. The bottom of the bottle should be 

ed Its distinguishing properties of rendering covered with sand, that these sparks may not 

combustion more vivid and eminently sup- crack it. If the wire coiled up in a spiral 

porting life. Scheele obtained it in different like a corkscrew, as it usually is in this ex- 

modes in 1775^ and in the same year La- periment, be moved with a jerk the instant 

voisier, who had begun, as he sa^s, to sus- a melted globule is about to fall, so as to 

pect the absorption of atmospheric air, or of throw it against the side of the glass, it will 

A portion of it, in the calcination of metals, melt its way through in an instant, or, if the 

expelled it from the red oxide of mercuty jerk be less violent, lodg^e itself in the sub. 

heated in a retort. stance of the glass. If it be- performed in a 

Oxygen gms forms about a fifth of our at- bell glass, set in a plate filled with water, the 

mo9phere, and its base is very abundant in globules will frequently fuse the vitrecms 

nature* Water contains 88^8 per cent of it ; glazing of the plate, and unite with it so as 

and it exists in most vegetable and animal not to be separable without detaching the 

products, acids, salts, (ind oxides. gl&ze, thougii it has passed through perhaps 

This gas may be obtained from nitrate of two inches of water, 

potash, exposed to a red lieat in a coated Oxtg£nation. Thi3 word is of^en used 

glass ©r earthen retort, or in a gun-barrel ; instead of oxidation, and frequendv con- 

from a pound of which about 1200 cubic founded with it; but it difl'ers in being of 

inches may be obtained ; but this is liable, morie general import, as every union with 

particularly toward the end of the process, to oxygen,' whatever the product may be, is an 

a mixture of nitrogen. It niay be expelled, oxygenation : but oxidation takes place only 

as already observed, from the red oxide of when an oxide is formed, 

mercury, or that of lead ; and still better Oxtmel. A compound of honey aad 

from the black oxide of manganese, heated vinegar. 

red-hot in a gun-barrel, or exposed to a * UxTmuBrATic Acid. Chloiiikb.* 

gentler heat in a retort with half its weight, • Oxtprussic Acui. See Acid (Chlobo- 

or somewhat more, of strong sulphuric acid, piiyssic).* 
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• "pATNTS. In the Philosophical Tran- inginstamly the black siilphuret of lead inJ^O 
Jt sactions for 1815. &iir H. Davy has the white sulphate of the saroe metal. He 
eommunicated the results of some interest- ^ave a portion of water, containing about five 
ing researches, which he had made at Rome, or six times its volume of oxygen, to an art* 
on the colours used by the ancient artists. list who had a fine picture of Raphael spot- 
He found the reds to be minium, ochre, ted black. On applying a few touches of 
and'cinnabsir. his pencil, he perceived the stains vanish as 
Tiie yellows wefe ochre, orpiment, and if by enchantment, without afTecting the 
massicot. other colours in the slightest degree. * 

The blues were formed from carbonate Palladium. This is a new metal, first 

^ copper, or cobalt, vitrified with glass. found by Dr. Wollaston associated with pla- 

The purples were made of 8hell<fish,<and tina, among tlie grains of which he supposes 

probably also from madder and cochineal its ore to exist, or an alloy of it with iridium 

lakes. and osmium, scarcely distinguishable from 

The blacks and browna were lamp-black, the crude platina, though it is harder and 

ivoiy-black, and ores of iron and manganese, heaviev. 

The whiles were clialk, white cla>, and If crude platina be dissolved in nitro-mu- 

ceruse. riatic acid, and precipitated with a solution 

The Egyptian azure, the excellence of of muriate of ammonia in hot water ; the 

which is proved by its duration for seventeen precipitate washed, and the water added to 

hundred years, m^y be easily and cheaply the remaining solution, and a piece of dean 

made. Sir H. Davy found, that 15 parts zinc he immersed in this liquid, till no faiv^ 

by weight of carbonate of soda, 20 of pow- ther action on it takes place ; the precipitate 

iered opaque fiints, and 3 of copper filings, now thrown down will be a black powdery 

su-ongiy heated togetherfor two hours, gave commonly consisting of platina, palladium, 

a substance of exactly the same tint, and of iridium, rhodium, copper, and lead. The 

nearly the same degree of fusibility, and lead and copper .may be separated by dilute 

which when powdered, produced a fine deep nitric acid. The remainder being then di*- 

iky-blue. gested in nitro-muriatTc acid, and common 

He conceives, that nebct to coloured frits, sidt, about half the weight of the precipitate, 

the most permanent pigments are those fur- added on the solution, on evaporating this to 

nished by the. peix>xides, or persalts, such dryness by a geptle heat, the result will be 

» ochres, carbonates of copper, patent yel- triple salts of muriate of soda with platina, 

low (sabmuriate of lead), chromate of lead, palladium, and rhodium. Alcohol will dis- 

snenite of copper, insoluble chloride of solve the first and second of theses and the 

copper, and sulphate, of barytes. small portion of platina may be precipitated 

M. Merim6 has inserted a note very in- by sal ammoniac. The solution being dilut- 

terestiBg to painters in the ArmtUen de Chime ed, and prussiate of potash added, a precipi- 

et Phy9. for June 1820. When carbonate tate will be thrown down, at first of a deep 

itf lead is exposed ior some time to vapours orange, and afterward changing green.' This 

of sulphuretted hydrogen, it becomes black, being dried, and heated with a little sulphur 

beingconvertedintoasulpburet. This white before the blow-pipe, fuses into a globule, 

pigment, employed with oil, and covered from which the sulphur may be expelled by 

irith a varnish, which screens it from the air, exposing it to the extremity of the flame, 

myhepreservedformanyhundred years, as and the palladium will remain spongy and 

the paintings of the 15th century prove. But malleable. 

when the varnisAi is abraded or decays, the It may likewise be obtained by dissolving 
whites of ceruse are apt to contract black an ounce of nitrate of potash in five of mu- 
specks and spots, which ruin fine paintings, riatic acid, and in this mixture digesting Ute 
Miniatures in water colours are frequently compound precipitate mentioned above. Or 
injured in this way. M. Thenard was re- mofesimply by adding to a solution of crude 
quested to occupy himself with the means of platina, a solution of prussiate of mercury, 
temoving these stains, without injuring the on which a fiocculent precipitate will g^a- 
itst of the picture. After some trials, which dually be formed, of a yellowish-white co- 
proved that the reagents which would ope- lotir. I'his is prussiate of palladium, from 
nite'on sulphuret oflead, would equally at* which tlie acid may be expelled by heat, 
taoktbe texture ofthe paper, as well as otlier , Palladium is of a grayish-white colour, 
colours, he recollected, that amongthenume- scarcely distinguishable from platina, and 
1^ phenomena which his discovery of oxy- takes a good polish. It is ductile and very 
genated water had presented to him, he ob- malleable ; and being reduced into thin slip^ 
^cncd the property it possessed, of convert- is flexible, hut not very eijastic. Its fractur^ 
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h fibrous, and in diverging striae, showing Pastet, 1. 2. 3. 4. 

akindof crystalline arrangement. In hard- Rock crystal, 4056 gr. -r- 3456 3600 
ness it is superior to wrought iron. Its sp. T^inium, 63(K) •— - 5328 — 

grav. is from 10.9 to 11.8. It is a less per- Potash, 2154 1260 1944 1260 

feet conductor of caloric than most metals^ Borax, 276 360 216 360 

andleasexpansible, though in ihis it exceeds Arsenic, .12 12 6 — - 

platina. On exposure to a strong heat its Ceruse of Clichy, — 8508 — 8508 

sur&ce tarnishes a little, and becomes blue; Sand, — 3600 — — 

but an increased heat brightens it again. It Topaz No. 1. No. 2. 

is reducible per ae. Its fusion requires a Veiy white paste, 1008 3456 

much higher heat than that of gold; but Glas3 of antimony, 43 — 

if touched while hot with a small bit of sul- Cassius purple, 1 — 

phur, it runs like zinc. The sulphnret is Peroxide of iron (saffron of 
whiter than the metal itself, and extremely Mars), — 36 

brittle. Ruby^^Paatte 2880, oxide of manganese 

Nitric acid soon acquires a fine red colour 72. Emerald, — Paste 4608, green oxide of 
from palladium, but the quantity it dissolves coppm* 42, oxide of chrome 2. Sapphire.^ 
is small. Nitrous acid acis on it more quick- Paste 4608, oxide of cobalt 68, fused for 30 
ly and powerfully. Sulphuric acid, by boil- hours. Amethyst, — Paste 4608, oxide of 
ing, acquires a similar colour, dissolvii^g a manganese 36, oxide of cobalt 24, purple of 
small portion. Muriatic acid acts much in Gassius 1. if^y/.— Paste 3456, glass of an- 
the same manner. Nitro^muriatic acid dis- tiroony 24, oxide of cobalt 1^. Styrian, 
solves it rapidly, and assumes a deep red. Garnet^ or ancient carbuncl^.— Paste 513, 
Alkalis and earths throw down A. precipi- ^lass of antimony 256, Cassius purple 2, ox- 
tate from its solutions generally of a fine ide of manganese 2. 
orange colour ; but it is partly redissolved In all these mixtures, the substances should 
in an excess of alkali. Some of the neutral be blended by sifting, fused very carefully, 
salts, particularly those of potash, form with and cooled very slowly, being left on the fire 
it triple compounds, much moi*e soluble in from. 24 to 30 hours, 
water than those of platina, but insoluble in M. Lan9on gh«s tbe following recipes : 
alcohol. ''^St^. Paste. — ^Litliai^e 100, white sand 75t 

Alkalis act on palladiuin eten in the me- potash 10. Emerald. — Paste 9216, acetite 
tallic state ; the contact of air, however, pro- of copper 72, peroxide of iron 1.5. Jmethutt, 
motes their action. —Paste 9216, oxide of manganese from 15 

A neutralized solution of palladium is pre- to 24, oxide of cobalt 1.* 
cipitated of a dark orange or brown by re- * Psaul. A highly prized spherical con- 
cent muriate of tin ; but if it be in such pro- cretion, which iaXormed within certain shell- 
portions as to remain transparent, it is chang- fish. It has a blui^-white colour, with cos- 
ed to a beautifid emerald-green. Green sul- siderable lustre and iridescence. It consists 
- phate of iron precipitates the palladium in a ofaltemating concentric layers of membrsne 
metallic state. Sulphuretted hydrogen pro- and carbonate of lime. To this lamellar 
duces a darkiipwn precipitate ; prussiate of structure the iridescence is to be ascribed, 
potash an olive coloured ; and prussiate of Pearls are of course very soluble in acids.* 
mercury a yellowistkfWhite, As the last does • Paboasitk. Common Acttbolite.* 
not precipitate platina, it is an excellent test * Pf.a hl Ask. An impure potash, obtain* 
of palladium. This precipitate is from a neu- ed by lixiviation, from the ashes of plants.* 
tral solution in nitric acid, and detonates at * Psabl-Sbar, See Baowir Spar.* 
about 500° of Fahr. in a manner similar to *, Psarlstone. A sub-species of indivi- 
gunpowder. Fluoric, arsenic, phosphoric, sible quartz of Jameson and Mohs. 
oxalic, tartaric, citric, and some other acids. Colour generally gray. Massive, vesicu* 
with theii^.'salts, precipitate some of the so- lar, and in coarse concretions, whose surface 
lutions of palladium. ^ is shining and very like pearl. In the centre 

All the metals except gold, silver, and of these concretions, spheres of obsidiaa 
platina, precipitate it in the metallic state, are frequently met with. Lustre, shining. 
* Pastr. a glass made in imitation of tlie Translucent on the edges. Most easily fran- 
gems. M. Douault-Wieland has lately given gible. SofV. Sp.gr. 2.24 to 2.:i4. Before 
.the following directions for making them. the blow-pipe it swells, and passes into a 
The base of all artificial stones, IS a cpm- frothy glass. Its constituents are, silica 
pound of silex, potash, borax, red oxide of 75.25, alumina 12, oxide of iron 1.6, potash 
lead, and sometimes arsenic. Pure boracic 4.5, lime 0.5, water 4.5. — Klap/roth, It oc- 
acid, and colourless quartz should be used, curs in g^eat beds in clay-porphjiy near 
Hessian crucibles are better than those .of Tokay in Hungary, and near Sandy firseis 
porcelain. . The fusion should.be continued Ireland.* 

in a potter's furnace for 24 hours ; the more * Psabi Sintxb, or PtORiTK. A variety 
tranquil and continued it is, the denser the of siliceous sinter. Colours white and gray, 
paste and the greater its beauty. In imitative shapes. Glistenini^ s betwees 
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resinous and pearly. In thin concentric faeUity, The bead is transparent and <5o-- 
CMincretions. Translucent. Scratches glass, lourless. Nitre, fused with pure petalite, 
but less hard than quartz. Brittle. Sp.gr. does not betray the presence of any manw 
l.Qir. It is infusible before the blow-pipe, ganese ; whence we may infer that it con- 
Its constituents are, silica 94, alumina 2, tains none of this metal. By Dr. Gmelin's 
lime 4. -SantL It has been found on vol- analysis, petalite is composed of, silica 74.17, 
canic tuff on the Vicentine.* alumina 1741, lithia 5.16, lime 0.32. mois*. 

• Peastons. a sub-species of limestone.* ture 2.17, and loss 0.77. He could detect 

* P£caBL£MD£. An orc of uramum,* no manganese in pure specimens. Those, 

• PsRCBLo&ic Acid, See Acid (Mcri. however, of a pale rose-red colour contain 
ATIC).* it." 

PxBiCARDiuM (X^idTTOR^OF the). Tfao Pbtripactioks. Stony matters, dcpositcd 

constituents of tlie liquor pericardii appear either in the way of incrustation, or within 

to be the cavitlesof organized substances, are call- 

Water, - 92*0 ed petrifactions. Calcareous earth, being 

Albumen, - 3,5 universally diffused and capable of solution 

r The proportion in water, either alone, or by the medium of 

Mucus, - 2.0 j of these substances carbonic acid or sulphuric acid, which are 

Muriate of soda. O.S'S is somewhat con- likewise very abundant, is deposited when- 

Ljectural. • ever the water or the acid becomes dissipat- 

— — cd. In this way we have incrustations of 

100.0 limestone or of selenite in the form of sta- 

• P£RiBOT. Chbtsolite.* lactitcs or dropstones from the roofs of ca- 
Peklats Salt akd Acid. See Acid verns, and in various other situations. 

(Phosphoric). I'he most remarkable observations rela- 

* Perlatrd Acid, or Ourstic. Biphos- tive to petrifactions are thus given by Kir- 
phate of soda.'^ wan: — 

Peri: (Balsak of). This substance is 1. That those of shells are found on, or 

obtained from the myroxylon peruiferum, near^ the suH^cfe of the earth ; those offish 

vhich grows in the warm parts of South deeper ; and those of wood deepest. Shells 

America. The tree is full of resin, and the in specie are found in immense quantities 

balsam is obtained by boiling the twigs in at considerable depths, 

water. It has the consistency of honey, a 2. That those organic substances that re" 

brown colour, an agreeable smell, and a hot sast putrefaction most, are frequently found 

acrid taste. petrified; such as shells and the harder 

■ PmiL'TiAfir Bark. See Cinchoita. species of woods: on the contraiy, those 

* PsTALiTB. A mineral discovered in the that are aptest to putrefy are rarely found 
mine of tJto in Sweden by M. D'Andrada, petrified ; as fish, and the softer parts of an- 
interesting, from its analysis by M. Arfwed- imals, &c. 

son having led to the knowledge of a new 3. That they are most commonly found 

alkali. Externally it resembles white quartz, in strata of marl, chalk, limestone, or clay* 

but it has a twofold cleavage, parallel to the seldom in sandstone, still more rarely in 

sides of a rhomboidal prism ; two of which gypsum; but never in gneiss, granite, ba- 

parallel to each other are splendent, and the saltes, or schorl ; but they sometimes occur 

otlier two are dull. Sp. gr 2.45. On mi- among pyrites, and ores of iron, cop pcr^ 

nute inspection, a pinkish hue may be dis- and silver, and almost always consist of that 

cemed in the white colour. It scratches species of earth, stone, or other mineral that 

glass, but may be raised by a knife. It is surrounds tliem, sometimes of silex, agate^ 

scarcely fusible by the bio w-pipe, acquiring or camelian. 

merely a glazed surface, full of minute bub- 4. That they are found in climates where 

bles. When reduced to a fine powder, it their originals could not have existed, 

appears as white as snow. Placed in nitric 5. That tliose found in slate or clay are 

acid, sp. gr, 1.45, it loses its white colour, compressed and flattened. 

Slid changes to a dingy hue ; the acid at the * Petroleum. See Nafhtha. * 

same time becomes clouded. The same acid, * Petrosilex. Compact feldspar.* 

somewhat dilute, dissolves it without effer- * Petuntse. Porcelain clay.* 

vescence, at a boiling heat. Its constituents, ^ Pewter, which is commonly called etaun 

by M. Arfwedson, are, silex 79.212, alumina in France, and generally confounded there 

17.325, lithia 5.761. There is here an ex- with true tin, is a compound metal, the ba- 

cessof 2. 198 above thehundred parts, which sis of which is tin. The best sort consists of 

M. Arfwedson says, he does not know how tin alloyed with about a twentieth, or less^ 

to account for. . M. Yauquelin found 7 f)er of copper ,or other metallic bodies, as the 

eerit of lithia, in some pure specimens of experience of the workmen has shown to 

petalite which M. Berzeiius sent him. Dr. be the most conducive to the improvement 

Gmelin, as well as M. Arfwedson, state the of its hardness and colour, such as lead, 

'P* gr. at 2.42. Boras: dissolves it with zinc, bismuth, and antimony. There are 
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diree sorts of pewter, dUtingtiislied b}^ the diiloiis, and results ftvin the slow oxyg'ena- 

nttmes of plate, trifle, and ley-pewter. The tion of the phospbonis. In air perfectly dry, 

first was formerly much used for plates and however, phosphonis does not smoke, be- 

dishes; of the second are made the pints, cause the acid which isformed is solid, and, 

quarts, and other measures of beer ; and of closely incasing the combustible, screens it 

llie ley -pewter, wine raeasui'es and large from the atmospherical oxygen. 
Tessels. When phospiiorus is heated in the air to 

The best sort of pewter consists of 17 about MS**, it takes fire, and bums with a 

parts of antimony to 100 parts of tin ; but splendid white light, and a cop!bus dense 

the French add a little copper to this kind smoke. If the combustion take place with- 

of pewter. A very fine silver-looking metal in a large glass receiver, the smoke becomes 

is composed of 100 pounds of tin, ^ight of condensed into f nowy looking particles, 

antimony, one of bismuth, and four of cop- \i^hich fall in a successive 'gliower, coating 

per. On the contrary, the ley-pewter, by ' the bottom plate with a spongy white efflo- 

cx)m paring its specific gravity with those of rescence of phosphoric acid. This acid snow 

the mixtures of tin and leacl, must contain soon liquefies by the absorption of aqueous 

more than a fifth part of its weight of lead. vapour from the ail*. 

* Pharmacolitk. Arsenic bloom. Native When phosphorus is inflamed in oxygen, 
arseniat«of lime. See Ores.* the light and heat are incomparably more 

* PHospHoiiKRcr.scK, See Light.* intense; the former dazzling the eye, and 

* pHOSPHOttiTK. A sub-species of apatite, the latter cracking the glass vessel. Solid 
X. Comnum phosphorite Colour yellowish- phosphoric acid results; consisting of 1.5 

white. Massive and in curved lamellar con- phosphorus + 2.0 oxygen, 

cretions. Surface drusy. Dull. Fracture When phosphorus is heated in highly 

uneven. Opaque. Soft and rather brittle, rarefied air, three products are formed trora 

ft melts with difficulty into a white colour- it : one is phosphoric acid ; one is a volatile 

ed glass. When rubbed in an iron mortar, white powder; and the third, is a red solid 

or thrown On red-hot coals, it emits a green of comparative fixity, requiring a heat above 

fcoloured phosphoric light. Its constituents that of boiling water for its fusion. The vol- 

^re, lime 59. phosphoi-ic acid 34, silica 2, atile siibstance is soluble in water, imparting 

fluoric acid 1, oxide of iron 1. — Felletier, acid properties to it. It seems to be phos- 

It occurs in crusts in F.stremadura in Spain, phorous acid. The red substance is proba^ 

2. Earthy phosphorite. Colour grayish- biy an oxide of phosphorus, since for its 

white. It consists of dull dusty particles. It conversion- into phosphoric acid, it requires 

phosphoresces on glowing coals. Its con- less oxygen than phosphorus does. See 

stituents are, lime 47, phosphoric acid 32.25, Acins (Phosphoric, pHospHORors, and Ht- 

fluoric acid 2,25, silica 0.5, oxide of iron poPHospnouors.) 

0.75, water 1, mixture of quartz and loam Phosphorus and chlorine combine with 
11.5. — Klaproih, It occtii's in a vein at Mar- great facility, when brought in contact with 
marosch in Hungary. See Apatitk.* ^ each other at common temperatures. "When 
, * PHosFHonrs. Tf phosphoric acid be mi*- chlorine is introduced into a retort exhaust- 
ed with l-5th of its weight of powdered ed of air,' and containing phosphorus, the 
charcoal, and the mixture distilled at a mo- phosphorus takes fire, and burns with a pale 
derate red heat, in a coated earthen retoH, flame, throwing oflf' sparks; while a white 
whose beak is partially immersed in a basin siibstance risfes and condenses on the sides 
of water, drops of a waxy looking substance of the vessel. 

will pass over, and, falling into the water. If the chlorine be in considerable quanti- 

will concrete into the solid, called phospho- ty, as much as 12 cubic inches to a graili of 

rus.§ It must he purified, by straining it, phosphonis, the latter will entirely disap 

through a piece of chamois leather, under pear, and nothingbut the white powder will 

warm w ater. Jt is yellow and semi-trans- be formed, into which about 9 cubic inches 

parent. It is as soft as wax, but fully more of the chlorine will be condensed. No new 

cohesive and ductile. Its sp. gr. is 1.77. it gaseous matter is produced, 

melts at 90^ F. and boils at 550^. The powder is'a compound of phospho- 

In the atmosphere, at common tempera- rus and chlorine, first described as a pecu- 
tures, it emits a white smokie, which, in thtfe liar body by Sir H. Davy in 1810; and van- 
dark, appears luminous. This smoke is aci- ous analytical and synthetical experiments, 

. — which he made with it, prove that it con- 

§ M. Javal finds, that the bi-phosphatie of sists of about 1 phosphorus, and 6.8 chlo- 

lime, obtained by digesting 5 parts of cal- pine in weight. The equivalent ratio of 1 

cined bone powder, witli 2 parts of sulphu- prime of the first + 2 of the second consti- 

ric acid, is better adapted to yield phospho- tuent, gives 1.5 to 9, or 1 to 6. It is thfi hi- 

rus by ignition with charcoal in a retort, chloride of phosphorus, 

than pure phosphoric acid. The latter sub- Its properties are very peculiar. It is 

limes in a great measure undecomposed. — snow-white, extremely volatile, rising in a 

J^n. de Chim. et Phyaiqtt^* June 1820. gaseous form* at a temperature ipuch below 
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that of boiling water. Under pneumatic The comprounds of iodine and phosphorus 

pressure it may beTused, and then it cr^s- have been examined by Sir H. Davy, and 

tallizes in traiispai*ent prisms. M. GayJ.ussac. 

It acts violently on water, decomposing Phosphorus unites to iodine with the dis- 

it, whence result phosphoric and muriatic engagement of heat, but no light. One part 

acids; the former from the combination of of phosphorus and eight of iodine form a 

the phosphorus with the oxygen, and the compound of a red orange-brown colour, 

latter from that of the chlorine with the h>- fusible at about 212**, aivl volatile at a high- 

drogen of the water. It produces flame er temperature. When brought in contact 

when exposed to a lighted taper. If it be with water, phosphuretted hydrogen gas is 

transmitted through an ignited glass tube, disengaged, flocks of phosphonis are pre- 

along with oxygen, it is decomposed, and cipitated, and the water, which is coloui^ 

phosphoric acid and chlorine are obtained, less, contains, iu solution, phosphorous and 

The superior fixity of the acid, above the hydriodic acids. 

chloride, seems to give that ascendancy of One part of phosphorus and 16 of iodine, 

attraction to the oxygen here, which the produce a crystalline matter of a grayish - 

clilorine possesses in most otlier cases. Dry black colour, fusible at 84^. The hydriodic 

litmus paper exposed to its vapour in a ves- acid, produced by bringing it in contact with 

sel exhausted oi'air, is reddened. When in- water, is colourless, and no phosphuretted 

troduced into a vessel containing ammonia, hydrogen gas is disengaged, 

a combination takes place, accompanied One part ofphosphorus, and 24 of iodine, 

with much heat, and there results a com- produce a black substance partially fusible 

pound, insoluble in water, undecomposable at 115*^. Water dissolves it, producing a 

by acid or alkaline solutions, and possessing strong heat, and the solution has a very deep 

characters analogous to earths. brown colour, which isnot removedby keep- 

2. The protochloride of phosphorus was ing it, for some time, in a gentle heat. With 
first obtained in a pure state, by Sir H. Davy 1 phosphorus and 4 iodipe, two compounds, 
in the year 1809. If phosphorus be sublimed very difl*erent from eack other, are obtained, 
through corrosive sublimate, in powder, in One of them has the same colour as that 
a glass tube, a limpid fluid comes over, as formed of 1 phosphorus -j- 8 iodine, and 
clear as water, and having a speciflc gravity seems to be the same with it. It melts at 
of 1.4*5. It emits acid fumes when exposed 217.5^, and when dissolved in water, yields 
to the air^ by decomposing the aqueous va- colourless hydriodic acid, phosphuretted hy« 
pour. If .paper imbued with it be exposed drogen, and phosphorus, which last preci- 
to the air, it becomes acid without inflam- pitates in orange-yellow flocks. The other 
mation. It does not redden dry litmus pa- compound is reddisl^-brown, does uot melt 
per plunged into it. Its vapour burns in the at 212°, nor at a considerably higher tern- 
flame of a candle. When mixed with water, perature. Water has no sensible action on It. 
and heated, muriatic acid flies off, and phos- Potash dissolves it with the disengagement 
phorous acid remains. See Acid (Pmospuo- of phosphuretted hydrogen, gas ; and when 
nous). l€ it be introduced into a vessel con- aqueous chlorine is poured into the solufion, 
taining chlorine, it is converted into the hi- it shows onl> traces of iodine. When heat- 
chloride ; and if made to act upon ammonia, ed in the open air, it takes Are and bums 
phosphorus is produced, and the same ear- like phosphorus, emitting white vapours, 
thy-like compound, results, as that formed without any iodine. When these vapours 
by the bi-chloride and ammonia. were condensed in a glass jar, by M. Gay- 

When phosphorus is gently heated in the Ltissac, he could perceive no iodine among 

protochloride, a part of it dissolves, and the them. This red substance is always obtained 

fluid, on exposure to air, gives off acid when the phosphorus is in the proportion 

fumes, from its action on atmospheric mois- of 1 to 4 of iodine. M. Gay-Luss:(C is inclin- 

ture^ while a thin flim of phosphorus is left ed to consider it as identical with the red 

behind, which usually inflames by the heat matter, which phosphorus so often funiish« 

generated from the decomposition of the es, and which is at present consideied as an 

vapour. The first compound of this kind oxide. In whatever proportions the iodide 

was obtained by MM. Gay-Lussac and I'he- of phosphorus Ims been made, it exhales, as 

nard, by distilling phosphorus and calomel soon as it is moistened, acid vapours, owing 

together, in 1808 ; and they imagined it to to the hydriodic acid formed by the decom- 

be a peculiar combination of phosphorus, position of the water. 

oxygen, and muriatic acid. No experiments Such is the account of the iodides of phos- 

have yet ascertained the quantity of phos- phorus given by M. Gay-Lussac 1 he com- 

phorus which the protochloride will dis- bining ratios by theory are, for tlie 

.solve. Probably, says Sir H. Davy, a defl- Subiodide,3.0? , -- -. ,. i 4. 5 16 

nite combination may be obtained, in which phosphorus, > f* " *^ ^"^' ^^ "*" 

the proportion of chlorine will correspond Protiodide, l.S -{- 15.5 14- 10.33 

to the proportion of oxygen in the oxide of D€utiodide,1.5 -|- 31.0 1 4~ 20.66 

phosphorus. The subchloride would consist Pho»phuirettedhydrogen» Of this compound 

oC3 phosphorus 4- 4.^ ddprine j or of 2 4* 3. there ai'e two varieties ; one consisting of a 
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PTim« of each constituent, and therefore to nearly 2 volumes of sulphuretted hydrogen 

ie called phosphurettedhydroren ; another, are produced. Now as the density of vapour 

in which the relation of phosphorus is one- of phosphorus is 0.833, as appears botb from 

half less, to be called therefore subphos- the above analysis of phosphuretted bydro- 

phuretted hydrogen. gen, and as also may be inferred from Sir 

1. Phosphuretted hydrogen. Into a small H. Davy's equivalent prime of phosphorus, 
retort filled with milk of lime, or potash* (see Acfi>, Phosphoric), the present gase- 
water, let some fragments of phosphorus be ous compound results evidently from 
introduced, and let the heat of an Argand 2 volumes of hy- "^ ^ a/;qa v o _ n I'^ftft 
flame be applied to the bottom of the re. drogen, 5 "" "'^^^^ ^ -^ ~ ^'^''^ 
tort, while its beak is immersed in the water And 1 volume'^ 

t)f a pneumatic trough. Bubbleaof gai WiU of vapour of C «« 0.8333 

come wt-r, which explode spontaneously phosphorus, j 

nvith contact of air. It may also be procured 0.9721 
by the action of, dilute muriatic acid on which occupy only one volume; whence the 
phosphuret of lime. In order to obtain the specific gravity of this gas is 9721; and it 
gas pure, however, we must receive'it over consists of 2 primes of hydrogen = 0.25 + 
mercury. Its smell is very disagreeable. Its one of phosphorus — 1.5 ■= 1.75 ; being the 
•p. grav. is 0.9022. 100 cubic inches weigh same weight with the prime of azote 
Z7.5 gr. In oxygen, it inflames with a bril- It is probable that phosphuretted bydro- 
liant white light. In common air, when the gen gas sometimes contains the sul^bos- 
gaseous bubble bursts the film of water, and phuret and common hydrogen mixed with it 
explodes, there rises up a ring of white " There is not, perhaps," says Sir H. Da 
smoke, luminous in the dark. Water absorbs vy, ** in tlie whole series of chemical phe- 
. about l-40th of its bulk of this g^, and ac- nomena, a more beautiful illustration of the 
quires a yellow colour, a bitter taste, and theory of definite proportions, than that of- 
the characteristic smell of the gas. When fered in the decompoution of hydrophos- 
brought in contact with chlorine, it deto- phorous acid into phosphoric acid, and by- 
nates with a brilliant green hght; but the drophosphoric gas. 
products have never been particularly ex- << Four proportions of the acid, contain 
amined. ^ four proportions of phosphorus and four of 

By transmitting a series of electric explo- oxygen ; two proportions of water, contain 

^ons, through phosphuretted hydrogen, the four proportions of hydrogen and two of os- 

phosphorus is precipitated, and hydrogen of ygen, (all by volume). The six proportions 

the original gaseous volume remains. Hence of oxygen unite to three proportions of 

the composition of the gas maybe deduced phosphorus to form three of phosph(sic 

from a comparison of its specific gravity with acid ; and the four proportions of hydrogen 

that of hydrogen. combine with one of phosphorus to foim 

Phosphuretted hydrogen, 0.9022 one proportion of hydrophosphoric gas; 

Hydrogen, 0.0694 and there are no other products."— firemen/*, 

p. 297. The reader will observe, that his 

Fhos. = difference of weight, 0.8328 hydrophosphoric gas, is our subphosphtt- 

Thus we perceive, that this compound retted hydrogen. 

Consists of 0.8328 phosphorus + 0694 hy- Phosphorus and sulphur are capable of 

drogen ; or 12 + 1 ; or 1.5 + 0.125 « 1.625, combining. They may be united by melting 

which is the weight of the sum of the primes, them together in a tube exhausted of air, 

commonly called the weight of its atom, or under water. In this last case, they must 

The gas may be likewise conveniently ana- be used in small quantities; a.s, at the roo" 

lyzed by nitrous gas, nitrous oxide, or oxy- ment of their action, water is decomposed, 

gen. sometimes with explosions. They unite in 

2. Snbphosphvretted hydros^en. It was dis- many proponions. The most ftisible corn- 
covered by Sir H. Davy in 1812. When the pound is that of one and a half of sulphur to 
crystalline hydrate of phosphorous acid is two of plrosphorus. This remains liquid at 
heuted in a retort, out of the contact of air, 40^ Fahrenheit. When solid its colour i» 
solid phosphoric acid is formed, and a large yellowish-white. It is more combustible 
quantity of subphosphuretted hydVogen is than phosphorus, and distils undecompoun- 
evolved. Its smell is fetid, but not so disa- ded at a strong heat. Had it consisted of 2 
greeably so^s that of the preceding gas. It sulphur + 3 phosphorus, we should have 
docs not spontaneously explode like it, with had a definite compound of 1 prime of the 
oxygen; but at a temperature ofSOO^a first 4- 2 of the second constituent. This 
violent detonation takes place. In chlorine proportion firms the best composition for 

>lt explodes with a white flame. Water ah- phosphoric fire-matches or bottles. A par- 

sorbs I of its volume of this gas. When po- tide of it attached to a brimstone match, in- 

las s'.um is heated in it, its volume is doubled, flames when gently rubbed against a surfiice 

and the resulting gas is pure hydrogen, of cork or wood. An oxide made by heating 

When sulphur is sublimed in 1 volume of it, phosphorus in a narrow mouthed phial witt 

a sulphuret of phoBphonit is formed, and an ignited vvire, answers the suae purpose. 
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The phial inu$t be kept claseljr corked, ence of an •extract. Disflolve in alcohol 0f 

otherwise phosphorous acid is spdedilf 0.817, and evaporate the Solution to dryness, 

formed^, By repeating" the solutions and evaporations^ 

Phosphorus is' soluble in oils, and*«om- we at last obtain a substance equally solu* 

nranicfties to them the property of appear- ble in water and alcohol. The colour! n|^ 

ing;* litminous in the dark. Alcohol and ether matter may be removed by agitating it with 

also dissolve it, but more sparingly. a. little water. Crystals of pure picrotoida 

When swallowed in the quantity of a now fall, which may be washed with a lit^ 

grain, it acts as a poison. Azote dissolves a tie alcohol. 

Bttle of it,- and has its volume enlarged by The crystals are four-aided prisms, of a 

about l-46th. See £frBioM£Tsit.* white coljour, and intensely bitter taste. 

* PaosiTHORus (of Baldwin). Ignited mu- They are soluble in ^ times their we^ht 
riate of lime.* ■' of water, and are not precipitable by any^ 

* Phosphorus (of Canton). Oyster shells known re-agent. Alcohol, sp. gr 0.810, 
calcined with sulphur.* dissolves one-third of its weight of picr^ 

* Phosphorvs (of Bologna). See Lic^rt. toxia. Pure sulphuiic ether dissolves 2-5ths 
Sulphate of barytes.* of its weight. 

* Phospbvuk r. A compound of pliospho- Strong sulphuric acid dissolves it, but not 
ms, with a combustible or metallic oxide.* when much diluted. Nitric acid converts it 

Phlooisitcitsd Aut. See Nitroosn. ' into oxalic add. It dissolves and neutralizes 

PaiosTSTTCJLTKD Ai:kau« Ferroprussiate in acetic acid, and fails when this is satn- 

ef potash. See Acin (Paussic). rated with an alkalL It may therefore be 

* Phlosistov. See CoMBxrsnnoir.'*' regarded as a vegeto-alkali itself. Aqueous 

* PBTSAttTR or Ptrophtsalitx. .Colour potash dissolves it, without evolving any 
greenish-white. Missive. In granular con- smell of ammonia. It acts as an intoxicating 
cretions. Splendent in the cleavage, which poison. 

is perfect, and as in topilz; Fracture uneven^ Sulphate of picrotoxia must be formed by 

Translucent on the edges. As hard as to- dissolving picrotoxiain dilute sulphuric acid; 

pie. Sp. {^. 3.451. It whitens with the for the strong acid chars and destroys it. 

olow-pipe. Its constituents are» alumina The solution crystallizes on cooling. The 

57.74 silica 34.36, fluoric acid 7Tf, Ilia sulphate of picrotoxia dissolves in 130 times 

feond in graimte at Finbo, in Sweden. It is its weight of boiling water. The solution 

asnb-species of prismatic topaz.— ^am^von.* graduaBy lets fall the salt in fine nlky fila- 

* PicBOvsL. The characteristic principle ments disposed in Imndles, and possessed of 
of bile. If sulphuric acid, diluted witi) five neat beauty. When dry, it has a white co- 
parts of water, be mixed with f^sh bile, a four, and feels elastic under the teeth, like 
yellow precipitate will fiUl. Heat the mix* pluinolBe alum. It is composed of 

tare, then leave it in repose^ and decant tM Sulphuric acid, 9.99 5 

tbe clear part. What remains was formeiiy Picrotoxia, - 90.01 45 

calledresinof bile, but itbagreenisbcom- — —. 

pound of sulphuric acid and picromel. 100.00 

Edulcorate it trith water, and digest iHth ^titrate of fderototda. Nitric acid; of the 

carbonate of barytes. The picromel now specific gravity 1.38, diluted with twice its 

fiberated will dissolve in the water. On weight of water, dissolves, when assisted by 

evaporating this solution, it is obtained hi heat, the fdurth of its weight of picrotoxia. 

a Mrfid state. Or by* (Kssolving the green When this solution is evaporated to one-half, 

annate in alcohol, *nd digesting the see it becomes viscid, and on cooting, is convert- 

httion over carbonate of potash till it cease ed into a transparent mass, similar to a sola- 

to redden litmus paper, we obtain the pic- tion of gam-arabic. In this state the nitrate 

vomel combined with alcohol. of picrotoxia is acid, and exceedin]^ly bitter. 

It resembles inspissated bile. Its colour is If it be still fiirther dried in a temperature 

greenish-yellow; its taste is intensely bitter not exceeding 140^, it swells up, becomeiB 

at first, with a succeeding impression of opaque, and grows at last perfectly white 

sweetness. It is not affected by inftision of and light, like calcined alum. If we keep it 

gaUs, but the sslts of iron and subacetate in this state, at a temperature below that of 

of lead/precipitate it from its aqueous solu- boiling water, adding a little water occa- 

tion. It affords no ammonia by its destruc- sionally, the whole excess of acid exhales^ 

tive distillation. HenCe, the absence of and the taste become purely bitter. When 

azote is inferred, and the peculiarity of pic- this salt rs washed in pure waiter, the acid is 

romel.'^ • ^ totally removed, and the picrotoxia is sepa- 

* PiCROToxTA. The bitter and poisonous * rated in the state of fine white plates, 
principle of cocculus indieus^ the fndt of the JUnHate of picrotoxia: Muriatic acid, of 
mem»permum coeculus. To the fiHered de- the specific gravity 1.145, has little action on 
coction of these berries, add acetate of lead, picrotoxia. It dissolves it when assisted by 
while any precipitate falls. Filter and eva- heat, but does not become entirely saturate^, 
peiate the liquid cautionslv to the consist* Five parts of this acid, diluted vnxHx three 

Vol. 11. ' SO 
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tthues its weight ofwater, dissolve about one mnite. R is found in Arran, in MuB, 

part of picrotoxia at a strong b«iling tempe- Canna, Skye, and in the Townland ^ 

ntiues The liquor^ on eooliiig, u converted f^ewrr, where it was first observed by Mr* 

into a grayish crystalKne massy composed of Joy of Dublin.* 

co«ifused crvstals. When these crystals are * Pittuil. See Coai..* 

well washed, they are almost destitute of ' * Plaitts. See Vssstabls KnrGDoic.* 

taste, and feel elastic u nder the teeth. They ^Flksmx, Colour between g^ass-green and 

dissolve in about 400 times their weight of leek-green. In angular pieces. Glistening. 

boiling water ; but are almost entirely de- Fracture conchoidu. Translucent. Hard, 

posited on cooling. The solubility is much Brittle. Sp. ^. 2.553. Infusible. Itsjppnsti- 

increased by the presence of an excess of tuentsare, silica 96.75^ alaminaO.25, iraaO.5, 

add. loss 2,S,'^Kkiprvth, It occurs in beds aaso- 

AeetaU •/ picrotoxia. Acetic acid dis* ciated with cdmmon calcedotoy. It is found 

•oWea picrotoxia vciy weU, and may be near- also among the ruins of Rome.* 

ly saturated with it by the assistance of a * Plabtsr or Pakis. Gypsum.* 

Mfing heat. On cooling, the acetate preci- ^latiita is one of the metals for the diff> 

pit»tes in well-defined prismatic needles, covery of which we are indebted to our 

This acetate is soluble in 50 times its weight contemporaries. Its ore has recently bees 

of boiling water. On cooling, it forms crys- found to contain, likewise, iTour new melab, 

tals of great beauty, light, without any acid palladium, iridium, osmium, and rhodium ,- 

smell, and much less bitter than picrotoxia which see ; beside iron and chrome, 

itself. Itisdecomposed by nitric acid, which The erode' plathia is to be dissolved in 

disen^ges the acetic acid. Dilute sulphu- hitro-muriatie acid, precipitated by mariste 

ric acid has no mariced action on it. It is of ammonia, and exposed to a very violent 

not so poisonous as pure picrotoxia.— Hovf- heat. .Then the acid and alkali are extiel- 

lay. Jinn, de Chime.* led, and the metal reduced in an agglutip 

* PiMBLiTc. A variety of steatite, found nated state, which is rendered more com- 
at Kosemuts, in Silema.* pact by pressure while red-hot. 

* PivcRBKCK. ^ An alloy of copper, in Pure or refined platina is by mucb the 
whif h the proportion of zinc is greater than heaviest body in nature. Its sp. gr. is 21.5. 
hi brass.* It is veiy malleable, though considersb^ 

* PiHEAi. CoKCBBTiovs. Matter of a st<^ harder than either gold or silver ; and it 
ny consistence t« sometimes deposited in hardeils much under the hammer. Its co- 
the substance of the pineal gland, formerly lour on the touch-stone is not disdngfuish- 
reckoned, from its pcHsition in the centre of able from that of silver. Pure platiia re- 
the brain, to be the seat of the soul, the ill- quires a verv strong heat to melt it ; but 
tellcctnal sanctuary. These concretions when urged by a white heat, its parts win 
were proved by Dr. Woliaston to be phos- adhere together bpr hammering. This prs- 
phate of lime.* perty, which is distinguished oy tbe name 

* PisriTS. Micarelle of Kirwan. Colour of welding, is peculiar to platina and irorn 
blackish-green. Massive, in lamellar con* which resemble each other likewise in theit 
cfetions, and crystallized in an equiangular inftinbility. 

nx-aided prism ; in the same figure trunca- Platina is not altered by exposure to sin 

ted or bevelled, and in a rectangular fisup* neither is it acted upon by the most conoeo* 

skied prism. Cleavage shining; lustre re- trated simple acids, even when boiling, 6r 

sinoua. Fracture uneven. Opaque. Soft, distilled from it. 

Sectile ; frangfible, and not fie^ble. Peels The aqua regia best adapted to the sda- 

somewhat gfreasy. Sp.gr. 2.95. Infusible, tion of platina, is composed of one part of 

(ts constituents are, silica 29.5, aluminsr the nitric and three of the muriatic acid. 




and Blair-Gowrie.* first y^ow, and afterward of a deep red- 

* PxsTAeiTX. See EnnoTE.* , dhh-orown, which, upondilution with water, 

* PiTCB. SecBiTUMBN.f is fouud to be an intense yellowi Tbiaw- 

* Pnoa CpiL. See Coaii.* lution is very corrosive, and tinges snhsal 

* Pitch Ore. See Oass or vBANiirx.* matters of a blackish-brown colour; it if* 

* PiTCHSTOTTE. A sub-specics of indivisi- fords crystals by evaporation. 

hie quartz. Colour green. Massive; Vitreo- Count Moussin Poushkin has giyenthe 

resinous histrfk Feebly transparent on tiie following method of preparing malleable 

edges. Fracture conchcNdal. Semi-hard in platina: 

a high degree. Rather easily frangible. Sp.' - Precipitate the platina irora its solution 

gr. 2.2 to 2.3. It is fusible beftire die blow- bv nmnate of ammonia, and wash the pKci* 

pipe. Its constituents ate, sUica 73, alu- pitate with a little cold water. Reduce it 

mina 14.5, lime 1, oxide of iron 1, oxide (tf in a convenient crucible to the well-known 

manganese 0.1, natron i.75, w^er 8.5 spongy metallic texture, which wash two 

Klaproik; It occurs in veins that traverse or three times wilti boiUng water, to can; 
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^ my portion of sdine matter tlis^ may one of charcoal powder. The phosphurct 
hmve escaped the action of the^ fire. Boil ef platina is of a silvery-white. very brittle^ 
it lor about half an hour* in as macbVater and hard enough to strike lire with steel, 
mixed with one-tenth part of muriatic acid It is more fusible than the metal itself, and 
as will cover the mass to the depth of about a strong heat expels the phosphorus, whence 
half an inch, in a convenient glass vessel. Pelletier attempted to obtain puTe plating 
This will carry off any quantity of iron that in this way. He found, however, that the 
mi^t still exist in the metaL D^ant the last portions of phosphorus were expelled 
apid water, and edulcorate, or strongly ig- with too much difficulty. 
nhe the platina* Platina unites with most other metds* 
To one part of this metal take two parts Added in the proportion of one«twelfth to 
of mercury, and amalgamate in a giios or gold, it forms a yellowish-white metal, high- 
porphyry mortar. This amalgamation takes \y ductile, and tolerably elastic, so that Mr. 
piace very readily. The proper method of Hatchett supposed it might be nsed wi^ 
conducting it is to take about two drachms advantage for watch-springs, and other pui^ 
of mercuiy to three drachms of platina, and poses. Its specific mvity was 19.013. 
amalgamate them together ; and to thisamal- Platina tenders saver more haid, but its 
gam may be added altemate small quantities colour more dulL 

of platina and mercury, till the whole of the Copper is much improved by idloying 

two metals is combined. Several pounds with platina. From l-dth ta l-25th, or 

mav be thus amalgamated in. a few hours, even less, renders it of a golden colour, 

and in the large way a proper mill might harder, suaceptiMeofa finer polish, smooth* 

shorten the operation. grained, and much less liable to rust. 

As soon as the amalgam of platina is Alloys of platina with tin and lead are 

made, compress it in tubes of wood, by the very apt to tarnish. See Ibov^ 

presMtre ox an iron screw upon a cyhnder. lYorn its hardness, infusibility, and cBffi- 

of wood adi^ted to the bore of the tube. . culty of being acted upon by most agent^ 

Tlusforces the superabundant mercuiy from platina is of great value for making various 

the amalgam, and renders it solid. After chemical vessels. These have> it is true» the 

two or three hours, bum upon the coala» or inconvenience of being liable to erosion 

ia a crucible lined with charcoal, the sheath from the caustic alkal» and some of the 

ia which the amalgam is contained, and neutral salts. ^ 

toge the fire to a white heat $ after which . * Platinum is now hammered in Paris 

the platina may be taken out in a very solid into leaves of extrekae thinness. By enclos- 

state, fit to be foiged. ing a wire of it in a little tube of silver, and 

Muriate of tin is so delicate a test of pla« drawing this through a steel plate in the 

fina, tbiat a single drop of the recent solu- usual way. Dr. Wotlaston has succeeded in 

tion of tin in muriatic acid gives a bright red producing platinum wire not exceeding 

colour to a solution «f muriate of platina^ l-.'U)06th of an inch in diameter, 

scarcely distinguishable from water. For some curious phenomena of its fu- 

If the muriatic solution of ^Utina be agi- non, see Blow.jmve. There are two oxides 

tited with ether, the ether will become im- of phitinum :— 

pregnated with the metal. This ethereal 1. The protoxide naay be obtained by 

Bobtion is of a fine pale yellow, does not pouring a solution of neutral nitrate of 

slain the skin, and la precipitable by ammo- mercury into a dilute solution of[ muriate of 

nit. platinum. A dark brown or olive-green 

If the nitro-muriatic solution of platina powder falls, which is a compound of calo*. 

I he precipitated by lime, and the precipitate mel and tlie protoxide of platinum. It 

<fi^ed in sulphuric acid, a sulphate of pla- must be well washed, and then gently heated 

tina will be formed. A subnitrate may be so aa to dissipate the mercurial salt.. The 

formed in the same manner. According to pure black protoxide now remains. 100 

ItChenevix, the insoluble sulphate con- grains of it, at a red heat, emit ISJ cubic 

tains 54.5 oxide of platina, and 45.5 acid and mches of oxygen, and t>ecome meUlhc pla^ 

water; thehisohible muriate, 70 of oxide; tinum. With enamellers* aux^it may be 

aad the subnitrate, 89 of oxides but the ignited without reduction. This important 

purity of the oxide of platina in these is un- feet, as well as the discovery of this oxide 

certain. itself, is due to Mr. Cooper. It would thus 

FUtina does not combine with sulphur appear thatprotgxideofplatinum consists of 

diiectly, but is soluble by the alkaline suU Platinum, 100.000 22.625 

phurets, and precipitated from its nitro-mu- Oxygen, 4.423 1.000 

riatic solution by sulphureUed hydrogen. 2. The peroxide appears to contain three 

Pelletier united it with phoaphorus, by prime proportions. Bewelius obtained it bv 

projecting small bits of phosphorus on the treating the muriate of platinum with sul- 

nwtal heated to redness in a crucible ; or phuric acid, at a distilling heat, and decoro- 

ciposing to a strong heat four parto each of posing the sulphate by aqueous potash. The 

PWina and concrete phosphoric acid with precipitated Oxide is ayellowish-brownpow. 
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der, einly reducible by a red he&t to the with potash-ley, and boiled for some time. 

metallic state. It is then filtered, walked, and dried. A 

According to Mr. E. Davy^ the proto- brown powder is obtwned, lighter than iuU 

chloride is soluble in water; while the bi- ininatinggc^d, which is the fiuinin^ingpli- 

ehloride is insoluble. If the common nitro- tinum. It explodes violently wheit heated 

muriatic Solution be cautiously dried, and to 400*^ ; but does not detonate by {riction 

heated to dull redness, washed with water, or percussion. It is a non-conductor of 

ftnd agun dried, we obtain the bichloride, electricity. With sulphuric acid it forms t 

apparently consisting of ' deep coloured solution. Chlorine and ^- 

Platinum, 100, or 1 prime 23.73 rlatic acid gas decompose it. According ts 

Chlorine, 37.93 2 9.00 Mr. £. Davy, it consists of 

'. Ithasadull olive-brown or green colour; J^early 

a harsh feel ; and is destitute of taste and Peroxide oF platinum, 82.5 2 primes 

smell. It is not fusible by heat; nor is it Ammonia, 9.0 1 

altered by exposure to the atmosphere. At Water, 8.5 2 

a full red heat the chlorine flies ofi^ and. An important paper of Mr. Davy's on pla- 

platinum remains. tinum has been recently read at the Koyal 

According to Mr. E. iDavy, there are two Society, the details of which are not yet 

phosphurets and three sulphurets of plati- published.* 

num. See his excellent memoir in the Pfdl, * Plati vvh Obk, See Ohes of Pun- 

Masr* ▼«!• 3d. HtTM.* 

The salts of platinum have the following * Plsoitastb. Ceylanite.* 

general characters :— • PLirMBAeo, See Graphitb.* 

1. Their solution in water is yellowish- * Poisons. Substances which, when ap< 
brown. plied to living bodies, derange the viil 

2. Potash and ammonia determine the functions, and produce death, by an action 
formation of small orange-coloured crystals, /lot mechanical. The study of their nature, 

3. Sulphuretted hydroe'en throws down mode of operation, and antidotes, has been 
the metal in a black powder. called toxicology » Poisons have been vxtwf^ 

Ferroprussiate of potash, and infusion of ed into six classes*, 

grails occasion no precipitate. ■ h^'Corradve, or escharotic poitons. 

1. The sulphate of platinum may be oh- They are so named because they usoaBf 
tained by passing a current of sulphuretted irritate, inflame, and corrode the atunui 
hydrogen gas through the nitro-muriatic so- texture with which they come into contact, 
lation. It should be washed and boiled once Their action is in general more violent and 
or twice with nitric acid, to ensure its en- formidable than that of the other poisdos. 
tire conversion into sulphate. It has a The following list from Orfila contains die 
brownish-black colour, and resemblies the principal bodies of this class: 
carbonaceous crust left when sugar is de- ^ 1. Mercurial preparcoiona ; corroftve sub- 
composed by heat. It is brittle, easily pul- limate ; red oxide of mercury ; turpeth'nn- 
verized, and has the lustre nearly of crystal- neral, or yellow subsulphate of mercury; 
lized blende. Its taste is acid, metallic, and pemitrate of mercury ; mercurial vapours, 
somewhat caustic. It reddens litmus paper 2. Arsenical preparaHoru ; such as white 
slightly. It is deliquescent, and soluble in oxide of arsenic, and its combinations with 
water, alcohol, and ether, as well as in mu- the bases, called arsenites; arsenic acid, 
riatic, nitric, and phosphoric acids. At a red and the arseniates ; y elloW and red sulphu- 
heat it is resolved into metal. It appears ret of arsenic; black oxide of arsenic, or 
from Mr. Davy's analysds to consist of fly-powder. 

Theory, 3. ^niifiwnial preparatiotu ; such as tartar 
Sulphuric acid, ^ 26,3 27.58 emetic, or cream-tartrate of antimony ; ox- 
Protoxide of platinum, 73.7 72.42 ide of antimony ; kermes mineral ; muriate 
This near coincidence is a verification of of antimony; and antimonial wine, 
the analysis. A sulphate of potash andpla- 4. Cupreous preparations,- such as verdi- 
tmum is fortned by neutralizing the sulphate gris ; acetate of copper ; the cupreous sul- 
with a solution of potash, and exposing the phate, nitrate, and muriate; aromoniacal 
mixture foralittle to aboiling heat. A yran- copper; oxide of copper ; cupreous soaps, 
ular substance resembling gunpowder is ob- or grease tainted W'ith oxide of copper; and 
tained. It is tasteless, insoluble in water, cupreous wines or vinegars, 
and possesses the lustre of blende. A soda- 5. Muriate of tin, 
sulphate may be formed by a similar pro- 6. Oxide and sulphate of zinc, 
cess ; as also an ammonia-sulphate. 7. JSTitrate of diver. 
TulnmaHng platinum has been lately dis- 8. Muriate of gold, 
covered by Mr. Edmund Davy. Into a solu- 9. Pearl-white or the oxide of hismuth, snd 
tion of the sulphate in water, a(}ueous am- the subnitrate of this metaL 
Tfionia is poured, and the precipitate which 10. Concemmted acids ,' sulphuric, nitric,' 
falls, being ^faflhed> is put into a matrass phosphorh;, nfioriatic, hydri<^c, acetic, &c« 
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11. Corrothe tUkalU^ pure or subcArbo- pium. 14. Cicuta virosa. 15. Anftgalliaar^ 
nated potash, Boda, and ammoiiia. vensis. 16. Mercurialis perennis. 17. Di- 

12. The €otf«<ic ear^A«, lime and barytes. g^talis purpurea. 18. The distilled' waters 
' 13. Miriate and carbonate of barytei, and oils otsome of the above plants. 19, 

14s. Glois and enamel poioder. The odorant principle of some of them. 

15. Cantharide», ' 20. Woorara of Guiana. 21. Camphor. 

II. — ^atrin^ent poisoTU, 22. Cocculus Indicus. 23. Several mush- 

1. Preparation* of lead, such as the ace- rooms ; see A6a.ricus, and Boletus. 24. 

late, carbonate, wines sweetened with lead, Secale cornutum. 25. Loliumt^mulentum. 

water impregnated with its oxide, food 26. Sium latifolium. 27, Coriaria myrti- 

cooked in vessels containing lead, sirups folia. 

clarified with subacetate of lead, plumbean Vt. — Septic or putrescent poisons, 

vapours. 1. Sulphuretted hydrogen. 2. Putrid 

* III — Acrid psieona, effluvia of animal bodies. 3. Contagious 

1, The j'OM*/' chlorine, muriatic acid, effluvia, or forniites and miasmata; see Mias- 
sulphurous acid, nitrous gas, and nitro-mu- vata. 4. Venomous animals ; the viper, 
riatic vapours, rattlesnake, scorpion, mad dog, &c. 

2. Jatropha manihot, the fresh root, and I regret that tne limits of ^his work pre- 
its juice, from which cassava is made. elude me from introducing a systematic view 

i, The Indian rieinus^ or Molucca wood. of the mode olfaction of the principal sub- 

4, Scummony.. 5. Qamboge. 6. Seeds of stances in the above catalogue. Under .^ft- 

^fiMi Christi, 7, Elaterium. 8 Colocynth. many, Arsenic, Copper, Lead, Mercury, Sil- 

9. Wlute hellebore root. 10. Black belle- ver, pretty copious details are given of the 

bore root. 11. Seeds of stavesacre. 12. The poisonous effect^ of tiieir preparations, and 

wood and fruit of the tdtovai of Brazil. 13. of the best methods of counteracting them. 

Rhododendron chrysmithum. 14. Bulbs of Antidote for vegetable poisons, M. Dm- 

eokhicum, gathered in summer and a^tumn. plez has ascertained, by numerous experi* 

15. The milky juice of the convolvulus ar- ments, that the fruit of theyemT^a cordtfolia, 

venns, 16. Asclepias. 17, (Enanthe fistulo- is a powerful antidote against vegetable poi- 

sa and crocata. 18. Some species of clematis, sons. He poisoned dog^ with the rhus toxx- 

19. Anemone Pulsatilla. 20. Root of Wolf's- codendron, hemlock, and nux vomica ; and 

bane. 21. Fresh roots of Arum maculatum. all those which were left to the effects of 

22. Berries and bark of Daphne Mezereum. the poison died, but those to which the 

23, The plant and emanations of the rhus above fruit was administered, recovered 
toxicodendron. 24. Euphorbia Officinalis, completely, after a short illness. To see 
35. Several species of ranunculus, particu- whether the antidote would act in the same 
larly the aquatilis. 26. Nitre, in a large dose. way,applied extemallv to wounds into which 
27. Some muscles and other shell-fish. vegetable poisons had been introduced, he 

Vf,-^^arcoHc and stupefying poisons, took two arrows, which had been dipped 

1. The g-asesf hydrogen, azote^ and ox- into the juice of the mancheruUe, and slightly 
ide of azote. wounded with them two cats ; to one of these 

2. Poppy and opium. wounds he applied a poultice, composed of 

3. The roots of the solanum somniferum ; the fruit of the feuiflea cordifoUa, while the 
berries and leaves of the solanum nigrum; other was left without any api>lication. The 
those of the morel with yellow fruit. 4. The former suffered no inconvenience, except 
roots and leaves of the atropa mandragora. from the pain of the wound, which speedily 
6. Datura stramonium. 6. Hyosciamus, or healed ; ^hile the other, in a short time, 
henbane. 7. Lactuca virosa. 8. Paris quad- fell into convulsions, and died. This fruit 
rifo^ia, or herb Paris. 9. Laiiro-cerasus, or loses these valuable virtues, if kept two 
bay laaret and pnissic acid. 10. Berries of years after it is gathered. 

th^ yew tree. 11. Ervum ervilia; the seeds. Dr. Chisholm states, that the juice of the 

12. The seeds of lathyrus cicera. 13. Dis- sugar-cane is the best ahtidote for arsenic, 

tilled water of bitter almonds. 14. The ef- Dr. Lyman Spalding of New York an- 

fluvia of niany of the above plants. nounces in a small pamphlet, that for above 

\,-'^^areotico'acrid poisons. these fifty years, toe Scutellaria Lateriflora 

!• Carbonic acid; the. gas of charcoal has proved to be an infallible means for the 

rtoves and fermenting liquors. 2* The man- prevention and cure of the hydrophobia 

chineel. 3. Faba Sancti IgnatU. 4. The ex- after the bite of rabid animals. It is better 

halations and juice ^the poison-tree of Ma- applied as a dry powder, than fresh. Ac* 

csssar, or Upas-Antiar. 5. The ticunas. 6.^ cording to the testimonies of several Aineri- 

Certain species of Strychnos. 7, The whole can physicians, this plant, not yet received 

plsnt, Lauro-cerasus. 8. Belladona, or as a remedy in any European J!fa/ma«^/edii- 

deadly nifffatshade. 9. Tobacco. 10. Roots fo, afforded perfect relief in above a thoiv 

of white biyony. 11. Roots of the Choero- sand cases, as well in the human species, as 

phyllum silvestre. 12, Conium maculaturoa in the brute creation, (dogs, swine,. a;id ox- 

^ ^tted hemlock* 13. JEtliusa cyna- eny^^Pfdl Mag, Ivi. p. 151.* 
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* Pousatxn-SLATi. See Clat* na. See Kaouh, Pstohtsi, and Poimtt.' 

* PoLLsv. The powdery matter evolved Poacslaix or Rkavmui. Reaumur gave 
from the anthera of flowers. That of the the quality of porcelain to glass ; that ia» he 
date seems, from the experiments of Four- rendered glass of a milky colour, semf^rpoa- 
croy and Vau^uelin, to approach in its con- parent, so haitl as to strike fire with steely 
stitution to animal substances ; that of the infunble, and of a fibrous grain, by raeanaof 
hazel-nut contains tannin, resin, much glu* cementation. The process which he pub« 
ten, and a little fibrin ; and that of the tulip lished is not difficult. Common glajss, tuck 
yielded to Grotthus the following constitu- as that of which wine bottles are made, MlB^ 
ents in 26 parts : * ceedsbest. The glass vessel which istolie 

Vegetable albumen, • 20.25 converted into posoelain, is to be endad^ 

Malate of lime, with ttace of ^ ^m ^^ * baked earthen case or aeggar. Xlie 

malate of magnesia, 5 vessel and case are to be filled with a ce<^ 

Malic acid, '^ • • - 1.00 ment composed of equai[ fSarts of sand and 

Malate of am monia, "y powdered gypsum or plaster ; and the whole 

Colouring matter, C 1.25 is to be put into a poor's kiki, and to re* 

Saltpetre ? • j — " niain there during the baking of common 

26.00 earthenware ; after which the glass vessel 

The principle in poUeh, intermediate be- will be found transformed into such a mat' 

tween gluten and albumen, has been named ter as has been described. 

by I>r. John, pollemn, * Porvhtkt is a compound rock, having 

It is yellow, without taste and smell ; in- a basis, in which the other contemporaneous 

soluble in water, alcohol, ether, fat, and vo- constituent parts are imbedded. The base is 

latile oils, and petroleum. sometimes clay-stone, sometin^es homstooe. 

It burns with flame. On exposure to air, sometimea compact feldspar; 0r pitchstone, 

it assumes the smeU and taste df cheese, pearlstone, and obsidian. The imbedded 

and soon becomes putrid with disengage- parts are most commonly feldspar and quartz* 

ment of ammonia.* which are usually crystanizeo, more or less 

* PoLTCHRoiTs. The colouring matter of perfectly, and hence they appear sometimes 
saffron.^ granular. According to Werner, there are 

* PoxFHoux. White oxide of zinc* two distinct porphyry forms^ions ; the ddest 

* Po NSERoi^s Spar. See Hravt Sfar."^ occurs in ^eiss, in beds of great magnitude; 

* PoRC£LAiH Earth. SeeC^AT.* and also m mica-^late and clay-slate. Be^ 
PoRCELAiBT IS the most beautiful and the tweefi Bkir in Athble and Dalnacardocb, 

finest of all earthen wares. ^ there is a very fine example of a bed of po& 

The art of making sorcelun is one of phyry-slate in mica. The second porphyiv 

those in which Europe tias been excelled by formation is much more wid^y extended^ 

oriental nations. The first porcelain that It condsts principally of clay pc»pbyiy» 

was seen in Europe was brougnt from Japan while the former consists chiefly of horo« 

and China, I'he whiteness, transparency, stone porphyry and feldspar porphyiy. 
fineness, neatness, elegance, and even the It sometimes contains considerable repo- 

magnificence of this pottery, which soon be- sitoriea of ore, in veins. Gold, silvcf, lead, 

came the ornament of sumptuous tables, did tin, copper, iron, and manganese occur in 

not fail to excite the admiration and indus- it; but chiefly in the newer porphyry, as 

try of Europeans. happens with the Hungarian mines. It oc- 

Father EntrecoHes, missfonary at China, ciirs in Arran, and in Perthshire, between 

sent home a summary description of the Dalnacardoch and Tuihmel-bridge.^ 
prt>cess by which the inhabitants of that Pobtlarj) Stovb. A compact sandstone 

country make their porcelain, and also a from the Isle of Portlands The cement is 

small quantity of the materials which they calcareous. 

employ in its composition. He said, that the * Potash, commonly called the vegetable 

Chinese composed their porcelain of two alkali, because it is obtaij|ed in an impair 

ingredients, one of which is a hard stone or state by the incineration of vegetables. It 

rock, called by them petuntse, which they is the hydrated deutoxide of potasnum.* 
. carefully grind to a very fine powder ; and 

the other, called by them kaolin, is a white Table of the taUme product of me thmuand 
earthy substance, which they mix intimately Iba, ofaahei ofikefoUtrmng ve^tobles .-^ 
with the ground petuntse. SaHne products, 

Ileaumur exammed both these matters ; 

and having exposed them separately to a vio.- Stalks of Turkey 7 - gg « 
lent fire, he discovered, that the. petuntse wheat or mais, y 

had fused without addition, and that the ka- Stalks of sun- / a^q 
oliii had given lio sign of fusibility. He af- flower, .5 

lenvard mixed these matters, and formed Vine-branches, 162.6 

cakes of them, which, by baking, were con- Elm, 166 

Vested into porcelain similar to that of Clii- Box, 78 
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SalloVt 102 and Mr. Doasie have inadvertently directed 
Oak, Itl the contraiT. This salt thua refined is call- 
Aspen^ ^1 ed pearl-ash, and must be the same as the 
Beech, "219 Dantzic pearUash. 

Fir, 132 To obtain this alkali pure, Berthollet re- 
Fern cut in Au- 116^^' 13^ according commends to evaporate a sohitton of pot- 
gust, \ to Wild^nheim. ash, made caustic by boiling with quicklime, 
Wormwood, 748 till it becomes of a thickish consistence, to 
]pamitory, 360 add about an equal weight of alcohol, and 
Heath, . 115 Wild^iihelm. let the mixture stand some time in a close 
t)n thiese titles Rtrwan makes the follpw- vessel. Some solid matter, partly crystal- 
id^ remarks :-— lized, will collect at the bottom ; aboye this 

1. T^at in general weeds yield more ashes, will be a small quantity of a dark coloured 
and their ashes much more salt than woods ; fluid, and on the top another lighter. The - 
and that consequently, as to iM}6l of the ve- latter, separated by decantation, is to be 
getable j^kali kind, as potash, pearl ash, c** evaporated quickly in a silver basin in a 
mop, &c. neither America, Trieste, nor the sana heat. Glass, or almost any other metal, 
noitbem countries, have any advantage over would be corroded by the potash. Before 
Ireland. the evaporation has been carried far, the 

2. That of ftH weeds fumitory produces solution is to be removed from the fire, and 
most salty and next to it wormwood. But suffered to stand at rest ; when it will again 
if ve slt^id only to the quantity of salt in a separate into two fluids. The lighter, being 
giren weight of ashes, the ashes of worm- poured ofi; is again to be evaporated with a 
wood contain most. Trifolium fibrinum also quick heat; and on standing a day or two 
produces more ashes and salt tiian fern. in a close vessel, it will deposite transparent 

The process for obtaining' pot and pearl- crystals of pure potash. If the liquor be 

adi is giv«n by Kirwan, tm fottows :-^ evaporated to a pellicle, the potash will 

1. The weeds should be cut just before concrete without regular crystallization. In 
they seed, then spread, well dried, «nd ga- both cases a high-coloured liquor is separat- 
th»ed clean. ed, which is to be poured off'; and the pot- 

2. They should be burned within doors ash mustbe kept carefully secluded from air. 
m a grate, and the ashes laid in^a chest as. A perf^tly pure solution of potash, will 
fist as they are pxoduced. If any charco^ remain transparent, on the addition of lime- 
be visible, it should be picked out, and water, show no effervescence with dilute 
thrown back; into the* fire. If the weeds be sulphuric acid, and not give any precipitate 
moist, much coal will be found. A close on blowing air from the lungs through it by 
smothered fire, whidi has been recommend- means of a tub^. • 

ed by some, is veiy prejudicial. * Pure potash for experimental purposes^ 

3. The;^ abould be lixiviated with twelve may most easily be obtained by igniting 
times their weight of boiling water. A drop cream of tartar in a crucible, dissolving the 
af the solution of corrasive sublimate will residue in water, filtering, boiling with a 
immediate^ discover when the water ceases quantity of quicklime, and after subsidence, 
to take up any more alkalL The earthy decanting the clear liquid, and evaporating. 
matterthMreinainsissud tobeagoodma- in a loosely covered silver cspsule, till it 
mire for clayey soils* flows like oil, and then pouring it out on a 

4. The. ley thus formed should be evapo- clean iron plate. A solid white cake of pure 
ntedtodiynesaiB'ironpans. Twdor three hydrate of potash is thus obtained, without 
it least of these should be used, uid the ley, the agency of alcohol. It must be immedi- 
as &st aa it is concreted, passed from the ately broken into fragments, ai^ kept in a 
one to the other. Thai, much time issaved, well-stoppered phial. 

M weak leys evaporate more quickly than As 100 parts of subcaH)onate of potash 

die Btronger. The salt thus procured is of^a are equivalent to about 70 of pure concen- 

^k colour, and cimtaina much extractive trated oil of vitriol, if into a measure tube, 

matter, and being farmed in iron pots, is mduatQd into 100 equal parts, w^e intro- 

caUedpotash. duce the 70 grains of acid, and fill up the 

5. This salt should then be carried to a remaining space with water, then we have 
<|everberatory furnace, in whkUi the extrac- an alkalimeter for estimating the value of 
five matter is bunit off, and much of the wa- commercial pearl ashes, which, if pure, if ill 
ter dissipated : hence it generally Idses from require for 100 grains one hundred divisions 
teatofifteenpercentof its weight. Parti- of the liquid to neutralize them. If they 
cular care should be taken to prevent its contain only 60 per cent of genuine suhear- 
meking) as the extractive matter would not bonate, then 100 grains will require only 60 
^n be perfectly consumed, and the alkali divisions, and so on. When the alkalimeter 
Vould form such a union with the earthy indications are required in pure or absolute 
|arts as could not easily be dissolved. Kir- potash, such as constitutes the basis of nitre*., 
Ipan adds this caution, because Dr. Lewis then we must use 102 grains of pure oil oi* 
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vifroil, alongf with the requisite bulk of white, like that of silver, but it rapidlvOif- 

water to fill up the volume of the gradu- nishes in the air. To preserve it unchaii];* 

ated tube. ed, we must enclose it in a small phial, wrai 

The li \ rlt-ate of potash, as obtadned by the pure naphtha. It conducts electricity fikft 
preceding process, is solid, white* and ez- th« common metals. When thrown upao 
tremely caustic; in minute Quantities, water, it acts with great violence, and sWims 
changing the purple of violets ana cabbage upon the surface, burning with a beautiful 
to a green, reddened litmits to purple, and light of a red colour, mixed with violet 
yellow tumeric to a reddish-brown. It ra- The water becomes a solution of pure Ml- 
pidly attracts liumidity from the air, passing ash. When moderately heated in fbe ^RSt 
}nto the oil of tartar per deliqitium of the old inflames, bums with a red lights and ttuenliK 
chemists; a name, however, also given to ' off alkaline fumes. Placed in chloriws^it 
the delic^uesced ,subcarbonate. 'Charcoal spontaneously bums with great brilliaiK^* 
applied to the hydrate of potash at acheny- On aQ fli^d bodies which contain water, 
red heat, gives birth to carburetted hydn>- or much oxygen or chlorine^ it readily sets; 
gen, and an alkaline subcarbonate ; but at a- and in its general powers of chemical coin- 
heat bordering on whiteness, carburetted bination, says its illustrious discoverer, pAr 
hydrogen, carbonous o^ride, and potassium, assium maybe compared toihe alkahest, or 
are formed. Several metals decompose the universal solrentt imagined by the alcbe- 
hydrate of potash, by the ud of heat; pai^- mists. 

ticularly potassium, sodium, and iron. The Potassium combines with oxygen, in dif 

fused hydrate of potash consists of 5.95 deu- ferent proportions. When potassium is 

toxide of potassium + 1.135 water — 7.075, gently heated in common air or in oxygen^ 

which number represents the compound the result of its . combustion is an oraDgfe- 

prime equivalent. It is used in surgeiy, as coloured fusible substAnce. For every gniii 

the potential cautery for forming eschars ; of the metal consumed, about 1 -^ cubic 

and it was formerly employed in medicine inches of oxygen are condensed. To make 

diluted with broths as. a lithontriptic. In the experiment accurately, the metal shooU 

chemistry, it is very extensively employed, he burned in a tray of platina. covered witk 

both in manufactures and as a reagent in an- a coating of fused mtiriate of potash, 

alysis. It is the basis of all the common soft The substance procured by the combiw- 

soaps. The oxides of the following metals tion of potassium' at a low temperature, ▼« 

are soluble in aqueous potash :— Lead, tin, first observed in October 1 807, by Sir B. 

nickdl, arsenic, cobalt, manganese, zinc, an- Davy, who supposed it to be tJ\e protoxide; 

timony, tellurium, tungsten, molybdenum, but MM. Gay-Lussac and Thenard, in 

For the sulphuret, see Sutrann.* 1810, showed, that it was in reality the 

* Potassium. If a thin piece of solid by- deutoxide or peroxide. When it is tbrowa 
drate of potash, be placed between two into water, oxygen is evolved, and a sola- 
discs of platinum, connected with the ex- tion of the protoxide results, constitution 
treroities of a voltaic apparatus of 200 dou- common aqueous potash. When it is ftisei 
ble plates, four inch square, it will soon \m- ^nd brought in contact with combustible 
derp;o fusion ; oxygen will separate at the bodies, they bum vividly, by the excess of 
positive surface; and smull metallic glob-.iles its oxygen. If it be heated ill carbonic ad4 
will appear at the negative surface. These oxygen is disengaged, and common subcsP- 
form the marvellous metal potassium, first bonate of potash is. formed, 
revealed to the world by Sir H. Davy, early Wheif it is heated very strongly upon 
in October 1807. platina, oxygen gas is expelled from itj 

If iron turnings be heated to whiteness and there remains a difficultly fusible sub* 

in a curved gim-barrel, and potash be melt- stance of a gray colour, vitreous fracture^ 

ed and made slowly to come in contact with soluble in water, without effervescence, 

the turnings, air being excluded, potassium but with much heat. Aqueous potash is 

will be formed, and will collect in the cool produced. The above ignited solid, is pro* 

part of the tube. This method of procuring toxide of potassium, which becomes pure 

it was discovered by MM. Gay-Lussac and potash by combination with the equivalent 

Thenard, in 1808. It may likewise be pro- quantity of water. When we produce po- 

duced, by igniting potash with charooai, as tassium with ignited iron turnings and pot- 

M. Curaudau showed the same year. ash, much hydrogen is disengaged iimn the 

Potassium is possessed of very extraordi- water of the hydrate, while the ironbe- 

nary properties. It is lighter than water; comes oxidized from the residuary oxygen, 

its sp. gr. being 0.865 to water 1.0. At com- By heating together pure hydrate of ootssh 

roon temperatures, it is solid, soft, and easi* and boracic acid, Sir H. Davy obtainea from 

ly moulded by the fingers. At 150*» F. it fu- from 1 7 to 18 of water, from 100 parts of the 

s^es, and in a heat a little below redness, it solid alkali. 

rises in vapour. It is perfectly opaque. By acting on potassium with a very soiaU 

When new^y cut, its colour is splendent quantity of vrater, or by heating potassimi 
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jrith fused polish, the protoxide may alio m vofm. The resulting sulphuret of pot 

be obtained. The proportion of oxygen in assium is of a dark gimy colour. It act^ 

the protoxide, is determined by the action of with great energy on water, producing sul- 

|K>tasBium.upon water. 8 grains of potaa- phuretted hydrogen, and bums brilliantly 

■urn produce frqjn water about QJ - "-'- -^ - *^ - <* ^ - - . . / 
inches of hydrogen; and for 

tal- must haye fixed 4} cubic ^ ^ _ 

fen. But as 100 cubic inches of oxygen Potassium has so strong an attraction for 

weigh 33.9 gr. 4i will wei^h l.«l. Thus, sulphur, that it rapidly sepaiates it from hy- 

V.61 gr. of the protoxide will contain 8 of drogen. If the potassium be heated in the 

»etal; and 100 will contain 83.25 metal + sulphuretted gas, it takes fire and bums with 

16.75 oxygen. From these data, the prime great brilliancy; sulphuret of potassium i« 

of potassiuin comes out 4.969; and that of formed, and pure hydrogen is set free. 

the protoxide 5.969. Sir H. Davy adopts Pota&sium and phosphorus enter into 

the number 7S for potassium, corre^nding union with the evolu Jon of light; but the 

to 50 on the oxygen scale. mutual action is feebler than in the preced* 

When potassium is heated strongly in a ing compound. The ph9sphuret of potas- 

small quantity of common air, the oxygen fflum,in its common form, is a substance of 

of which is not sufficient for. its conversion a dark chocolate colour; but when heated 

into potash, a substance is formed of a gray- with ootassium in great excess, it becomes 

isU colour, which,, when thrown into water, of a deep gray colour, with considerable 

effervesces without taking fire. It is doubt- lustre. Hence, it is probable, that phos^ 

fbl, whether it be a mixture of the protoxide phorus and potassium are capable of com« 

ttid potassium, or a coipbi nation of potas- bininff in two proportions. The phosphu* 

num with a smaller proportion of oxygen ret of potassium bums with great brilUan- 

than exists in the protoxide. In this case, it cy, when exposed to »r, and when thrown. 

would be a suboxide consisting of 2 primes into vrater produces an explosion, in oonse- 

of potassium « 10 + 1 ^ oi^gen =7» 1. quence of tne immediate oisengagement of 

When thin pieces of potassium are intro- phosphuretted hydrogen, 
fcced into chlorine, the inflammation is ve- . Charcoal which has been strongly heated 
ly vivid; and when potassium is made to act in contact with potassium, effervesces in wa- 
on chloride of sulphur, there is an explosion, ter, rendering it alkalhie, though the char- 
The. attraction of chlorine for potassium is coal may be prcYiously ex|>osed to a tern- 
much stronger than the attraction of oxygen perature at idiich potassium is volatilized, 
for the metal. Both of the oxides of potas- Hence, there is probably acbmpound of the 
ttuin are immediately decomposed by chlo- two formed by a feeble attraction, 
line, with the formation of a fixe^} cluoridtf» Of all known substances, potassium is 
and the extrication of oxygen. that which has the strongest attraction for 
The combination of potassium and'chlo- oxygen; and it produces such a condensa- 
rine, is the substance which has been im- tion of it, that the oxides of potassium are 
properly called muriate of potash, and which, denser than the metal itself. Potassium has 
in common cases^ is formed, by causing li- been skilfully used by Sir H. Davy and MM. 
quid muriatic acid to saturate solution of Gay-Lussac and Thenard, for detecting the 
potash, and then evaporating the liquid to presence of oxygen in bodies. A number 
. oryness and igniting the solid residuum. The of substances, indecomposable by other che- 
hydrogen of the acid here unites to the oxy- mical agents, are readily decomposed by this 
^ of the alkali, formtn{^ water, which is substance.— ^femente ^ Chemical PML by Sir 
txhaled; while the remainmg chlorine and JBf. Davy* 

IMtasstum combine. It consists of 5 potas- * Potassivs, (Iodisi or.) See Acid (Ht* 

liiim 4- 4.^ chlorine. naiosic.)* 

Potassium combines with hydrogen, to Porrxar. The art of making pottery it 

fermpotassuretted hydrogen, a spontaneous- intimately connected with chemlstiy, not 

ly inflammable gas, which comes over occa- only from the great use made of earthea 

ftonally in the production of potasrium by ressels by chemists, but also because ail the 

the gun-barrel experiment. MM. Gav-Lus- processes of this art^ and the means of per* 

sac and Thenlffd describe also a solid com- tecting it, are dependent on ch^kmstry. 

poind of the same two ingredients^ which The process of manu&cturing stoneware^ 

they call a hydruret of potassium. It is according to Vj. Watson, is as follows: 

formed by heating the metal u long while Tobacco-pipe clay from Dorsetshire is 

in the gas, at a temperattire just under ig- beaten muck in water. By this process, the 

ititioo. lliey describe it as a grayish solidy finer parts of the cla]^ remain suspended in 

S^^g out its hydrogen on contact with mer- the water, while the coarser sand and other 

ciiiy. ^ impurities fall to the bottom. The thick li- 

when potassium and sulphur are heated quid» consisting olf water and the finer parts 

ti^ther, they oomb'me with great energy, of tbe day, is farther purified b> passing it 

Tithasengi^^ement of heat and light, evea through hair and kwn sieyes, or differed 
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degrees of fineness. After this, the liquid is perty of strongly imbibing moisture. R i^ 
mixed (in, Tarious proportions for various therefore dipped in the hquid glaze, and 
wiAres)> with another liquor, of as nearly as suddenly taken out; the glaze is imbibed 
may be the same denfity, and consisting of into its pores, and the ware presently be* 
flints, calcined, ground, and suspended in . comes dry. It is then exposed a second 
water. The mixture is then dried in a kiln; time to the fire, by which means the glaze it 
and being afterward beaten to a proper tern- has imbibed is melted, and a thin glassy coat* 
I per, it becomes fit for being formed at the is formed upon its suiface. The colour of 
I wheel into dishes, plates, bowls^ fee. When, this coat is more or less yellow, according as 
this ware is to be put into the furnace to be a greater or less proportion of lead has been 
baked, the several* pi€H:es of it are placed in- used ' The lead is principally instruments! 
the cases made of clay, called seggars, which in producing the glaze, as well as in giWng 
are piled one upon another, in the dome of it the yellow colour; for lead, of all the sub- i 
the furnace. A fire is then lighted; and stances hitherto known, has the greatest 
whei^the ware is brought to a proper tem- power of promoting. the vitrification of the 
per, which happens in about forty-eight substances with whick it is nuxed. The 
hours, it is v;-lazed by common salt. The flint serves to g^ve a consistence to the leld 
salt is thrown into the furnace, through during the time of its vitrification, and to 
holes in the upper part of it, by the heat of hinder it from becoming too fluid, and run- 
vhich it is instantly converted into a thick ning down the sides of the ware, and there- 
Vapour; whicht circulating through the fur- by leaving them unglazed. 
pace, enters the seggur through holes made The yellowish cfolour which lead gives 
in its side^ (the top oeing covered to pre- when vitrified with flints, may be wholly 
vent the siilt from falling on the ware); and changed by very small additions of other 
attaching itself to the surfiice of the ware, it mineral substances." Thus, tjo give one in- 
forms that vitreous coat upon the surface stahce, the beautiful black glaze, which is. 
which is called its glaze. fixed on one sort of th^ ware made at Not* 

The yellow or queen's-ware is made of tingham, is composed of 21 parts by weig^ 

the same materials ais the flint-ware; but the of white lead, of five of powdered flints and 

proportion in which the materials are mixed of ^ of manganese. The queen's-ware it 

IS not the same, nor is the ware glazed in present is much whiter than formerly. 
Ihe same way. The flint-ware is generally The coarse stone ware made at Bristol 

made of four measures of ^lid flint, and <x consists of tobacco-pipe clay and sand, and 

eighteen of liquid clay. The yellow ware is glazed b^ the vapour of salt, like Staf- 

has a greater proportion of clay in it. In ibrdshire iUnt-ware; but it is fkr Inferior t» 

some manufactories tliey mix 20, and in it in beauty. 

others 24 measure!^ of elay, with 4 of flint. • * Potbktial Cautbrt. Caustic potash.* 
These proportions, ifestimated by the weight .♦ Potstowb, or Lafis Ollakis. Colour 
of the materials, would probably give for the greenish-gray. Massive,, and in granular con- 
Htnt-wj^re about 3 cwt. of clay to 1 cwt. of cretions. Glistening. Fracture curved fo* 
flint, and for the yellow ware somewhat more liated. Translucent on the. edges. Streak 
clay. The proportion, however*, for both white. Soft. Sectile. Feeb g^asy. Some- 
sorts of ware depends very much upon the what tough. Sp. g^. 2.8. Its constituents , 
nature of the clay, which is very variable are, silica 39> magnesia 16, oxide of tfon 10, 
even in the same pit. Hence a previous trial carbonic acid 20^ water 10. It occurs in 
must be made of the quality or the clay, by thick beds, in primitive slate. It is found j 
burning a kiln of the ware. If there be too abundantly on the shores of the lake Como 
much flint mixed with the clay, the ware, in Lombardy. It is fi^ioiied into culinaiy 
when exposed to the air after burning, is vessels in Greenland. It is a sub-species of 
apt to crack; and if there be too little, the the rhomboidai mica of Professor Jameson.* 
, ware will not receive the proper glaze from ♦ Powder op Aloorotb. Thejy^^ite oX- 
the circulation of the salt vapour. ide of antimony, thrown down from the ma- 

This glaze, even when it is most perfect, riate by water.* ^ 

lain appearance less beautifulthan the glaze *pRAse. Colour leek-green. Massive* , 

on^ the yellow ware. seldom' crystallized. Its forms are, the six. 

The yellow glaze is made by mixing Ijo- sided prism, and the uxsided pyramid. Lus- 

gether in water,, till it becomes as thick as tre shining. Fracture conchoidal Trans- 

cream, 112 Ib.ofwhite lead, 24 lb. of ground lucent. Hard. Tough. Sp. gr. 2.67. to 

flint, and 61b. of ground flint-glass. Some constituents are, silica 98.5, alumina, with, 

manufactories leave out the elass, and mix magnesia, 0.5, and oxide o£ iron 1.— i^«- 

only 80 ib. of whitehead with 20 lb- of cholz. It occursJn mineral beds coinposed 

ground flint; and others doubtless observe of magnetic ironstone, galena, &c. Itistbund J 

different rules, of which it is very difficult in the island of Bute, and in Borro^e.* \ 
to obtain an account. ♦ Precipitahts. See Metals, and Mm- 

The ware before it is i^lazed is baked in ral Waters,* 
the fire. By this means it acquires the pro- Pbecifitats* ond FRECinrATieir. Whe(^ 
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a body dissolved in a fluid is either in wbole witli iron. Although, therefore, the high- 

or in part made to separate and fall down in est deference be due to the nomt nclature of 

the concrete state, this falling down is called so distinguished a chemist as M. Gay-Lus- 

precipitation, and the matter thus separated sac, vet I appreliend it is better to retain 

IS called a precipitate. See Watebs (Mi- the old word, connected merely with tho 

xsraih) and Metals. history of the substance. ^ As c^am gen, like 

* PBEciPiTATB,/>erff. Red oxide of mer- chlorine and iodine, by its action < n potas- 
cuiy, by heat.* «um, produces flame, and like them is aci- 

* Pbehnite. Prismatic prehnite; of which dified by hydrogen, I would respectfully J 
^re are two sub-species, the foliated and propose the name Pbussins. Its discovery 
tiie -fibrous. and investigation do the highest honour to 

1. Foliated, Colour apple-green. Mas- to M. Gay-Lussac. ' 
nve, in distinct concretions, and s6metimes ' Prussine, or cyanogen, is obt^ned by de* 
crystallized. The primitive form'is an oblique composing the prusside or cyanide of mer- 
four-sided prism of 103° and 77° • The se- cury by heat: But as the prusside of mer- 
condary forma are, an oblique four-sided ta- cury varies in its composition, we shall be- 
ble, and irregular eight-sided table, an irre- . ^n by describing its formation, 
gular six-sided table, and aiiroad rectangular By digesting red oxide of mercury with 
iour-sided prism. Shining. Fracture fine, prussian bhie and hot water, we obtain t 
grained uneven. Translucent. Hardness cyanide perfectly 'neuti;^l, which crystallizes 
nt>m feldspar to quaftz. Easily frangible, in long four-sided prisms, truncated oblique- 
-Sp. grr. 2.8 to 3.0. It melts with intumes- ly. By repeated solutions and crystalhza- 
cence into a pale-g^een or yellow glassy It tions, we may free it from a small portion of 
does not gelatinize with acids. Its constitu- adhering iron. But M. Ga^-Lussac prefers 
ents are, silica 43.83, alumina 30.33, lime boiling it with red oxide of mercury, which 
18.33, oxide of iron 5«66, water 1.83.—- completely precipitates the oxide of iron, 
Klaproth, It occurs in France, in the Alps and ne then saturates the excess of oxide of n 
of Savoy, and in the Tyrol. It is said to mercury, with a little prussic acyd, or a lit- 

» beqome electric by heating.. Beautiful va- tie muriatic acid. The prusside thus form- 

rieties are. found in the interior of Southern ed, is decomposed by heat, to obtain the ra- 

Afiica, dical. For common experiments, we may 

2. Fibrmu Prehnite, Colour siskin-green, dispense with these precautions. 
Massive, in distinct concretions, and ci^stal- When this cyanide is boiled with red ox* 
lized in acicu^ four-sided prisms. Glisten- ide of mercuiy, it dissolves j^l considerable 
ing, pearly. Translucent. Easily frangible, quantity^ of the oxide, becomes alkaline^ . 
Sp. gr. 2.89. It melts into a vesicular ena- crystallizes no longer in prisms, but in smidl 
BeL It becomes electric by heating. Its scales, and its solubility in water appears a 
constituents -are, silica 42 Jf, alumina 28.5, little increased. When evaporated to dry- 
lime 20^4, natron and potash 0.75, oxide of ness, it is very easily charred, which obliges 
iron 3, water 2. — Laugier, It oocurs in veins us to employ the heat merely of a water 
and cavities in trap-rocks near Beith in Ayr- bath. This compound was observed by M, 
shire, Bishoptown in Renfrewshire, at Hart- Proust. >Vhen decomposed by heat, it gives 
field near Paisley, and near Frisky-hall, Old abundance of prussine, but mixed with Car- 
Clpatrick; in the trap-rocks round E^in- bonic acid |^. Proust says, that it jrields 
Imu^, .&c.* ammonia, oil in considerable abundance, car- 

* Prihcx's Mbtai.. a species of copper bonic acid, azote, and oxide of carbon. He 
alloy, in which the proportion of zinc is more employed a moist prusside. Had it been 
considerable than in brass.* dr)*, the discovery of prussine could hardly 

* PROSTATX CoircRXTioas. See Calculi.* have escaped him. The prusside of mercu- 

* Prussian Alkali. See Acid (Fbbro- ry, when neutral and quite dry, gives noth- 
^itTssiG.)'*' ing but prusjfine; when moist, it furnishes 

* Prolan Blue. See Iron and the above only carbonic acid, ammonia, and ft great 
' AciB.* deal of prussic acid vapour.. When we em- 

(♦ Prussic Acid. See Acid (Prussic)* ploy the prusside made with excess of per- 

* Prussine, or Prussic Gas, the cyanogen oxide, the same products are Obtained, but 
sfM. Gay-Lussac. This last term signifies in diiferent proportions, along with azote, 
the producer of blue. But the production and a brown lic^uid, which Proust took for an 
•f blue is never the result of the direct ac- oil, though It is hot wie in reality. Hence to 
1>0D of/ this substance on any other single obtain pure prussine, we must employ the 
body; but an indirect and unexplained ope- neutral prusside in a state of perfect dryness, 
ttoon of it in conjurictioci with iron, hydro- The other meocurial compound is not, how- 
fen and oxygen. The same reason which ever, simply a sub-prusside. It is a corn- 
leads to the term cyanogen, would warrfint pound of oxide of mercury, and the prusside, 
U8 in calling it leucogen, erythrogen, • or analogous to the brick coloured precipitate 
chlorogen; for it produces white, red, or obtained by adding a little potash to the so- 
Sreen, with other metaT?^ if .t produce bloe lution of deotoehloride of m«!Cury(corrQBWe« 
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•ibfimafe,) wbich b a triple compound of eoating of charcoal, and becomes brittle, tlie 

chlorine, axy^eikf and mercuiy, or a binary undecom posed portion of the gas is mixed 

compound of oxide of mercuiy, with the with aaeote, (contains free azote.) In one 

chloride of that metal. These compounds trial the azote constituted 0,44 of the n^ 

might be called^ oxyprusside and oxychlo- ture, but in general it was less. PlatinuOH ^. 

lide of mercury. which had been placed beside the iron, did 

When the simple mercurial prusside is Hot undergo any alteration. Neither its sur< * 
esEpoaed to heat in a small gUiss retort, or face nor that of. the tube was povered with 
tube, shut at one extremity, it soon begins charcoal like the iron. 
to bkcken. It appears to melt like an ani- In the cold, potassium acts but slowly on 
mal matter, and then the prussine is disen- prussine, because a crust is formed on its 
gmged in abundance. This gas is pure from surface, which presents an obstacle to the 
the beginning of the process to the end, * mutual acti9n. On applying the spirit- 
provided always that the heat be not very lamp, the potassium becomes speedily in- 
nigh; for if it were sufficiently intense to candescent; Uie absorption of the gas be- 
melt the glass, a little azote would be evolv- gins, the inflamed disc gradually diminishes 
ed. Mercury is volatilized with a considera- and when it disappears entirery, which takes 
ble quantity of prusside, and there remains place in a few seconds, the absorption is 
a chany matter of the colour of soot, and as hkewise at an end. Supposing we employ a 
Bj;ht as lampblack. The prusside of silver quantity of potassium that would disengage 

fives out lukewise prussine when heated; 50 parts of hydrogen fv>m water, we find 

ut the mercurial prusside is preferable to that from 48 to 50 parts of g^s have disap- 

eveiy other. peared. On treating the residue with pot- 

Prussine or cyanogen is a permanently ash, there usually remwns 4 or 5 parts of 

elastic fluid. Its smel^ which it is impossi- hydrogen, sometimes 10 or 12. M. Gay- 

ble to describe, is very strong and penetra- I^ssac made a great number of experimenti 

ting. Its solution in water has a very sharp to discover the origin ofthis gas. He thinks 

taste. The« gas burns with a bluish flame that it is derived from the water which the 

mixed with purple. Its sp. gr., compared to prusside of mercury contains, when it has . 

that of air, is 1.8064. M. Gay-Lussac ob- not, been sufficiently dried. Prussic add 

tained it by weighing at the same tempera- vapour is then produced, which, when de- 

ture, and under the same pressure, a balloon composed by the potassium, leaves bnlf its 

of about 2| litres, (152.56 cubic inches,) in volume of hydrogen. Potassium theFefore 

which the vacuum was made to the same de- absorbs a volume of pure prussine, equal to 

gree, and alternately full of air and prussine. that of the hydrogen, which it would disen- 

100 cubic inches weigh therefore 55.1295 gage from. water, 
grsuns. The compound of prussine and potassium 

Prusrine is capable of sustaining a pretty is yellowish. It dissolves in water without 

high heat, without being decomposed. Wa- effervescence, and the solution is strongly 

ter, with which M. Gay-Lussac agitated it, alkaline. - Its taste is the same as that of 

for some minutes, at the temperature of hydrocyanate or simple prussiate of potash* 

68^, atworbed about ^ times its volume, of which it possesses all the properties. 
Pure alcohol absorbs 23 times its volume. The gas being ver^ inflammable, M. Gay- 

Sulphuric ether and oil of turpentine dis- Lussac exploded it in Volta's eudiometer, 

solve at least as much as water. Tincture of with about 2 J times its volume of oxygen, 

litmus is reddened by prussine. On heating The detonation is very strong; and the flam^ 

the solution the gas is disengaged, ipixed is bluish, like that of sulphur burning in oxjr- 

with a littie carbonic acid, and the blue co- gen. 

lour of the litmus is restored. The carbonic Supposing that we operate on 100 parts 

acid proceeds no doubt from the decompo- of prussine, we find sdPter the explosion a 

sition of a small quantity 'of prussine and diminution ofvolume, which amounts to^m 

water. It deprives the red sulphate of man- fpUr to nine parts. When the residuum is 

^nese of its colour, a property which prus- treated with potash or barytes, it diminishes 

sic acid does not possess. This is a propf from 195 to 200 parts, which are carbonic 

that its elements have more mobility than acid gas. The new readuum, analyzed over 

those of the acid. In the dry way, it sepa- vraterbyhydrogen, g^vesfrom94to98parti 

rates the carbonic acid from the carbonates, of azote, and the oxygen which it cootaiii^ 

Phosphorus, sulphur, and iodine may be added to that in the clonic acid, is equal 
sublimed by the - heat of a spirit-lamp in (within four or five per cent), to that which 
prussine, without occasioning any change on has been emploved. 
it. its mixture with hydrogen was not alter- Neglecting the small diffisrences, whidi 
ed by the same temperature, or by passing prevent these numbers from having simple 
electrical sparks, through it. Ck)pper and ratios to each other, atid which, hke the 
gold do not combine with it, but iron, when presence of hydrogen, depend upon the pre- 
heated almost to whiteness, decomposes it sence of a variable portion of prussic acid 
1^ part. The meti^ is covered with a slight vapourin the prussine employed, proceeding 
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(torn the water left in the pnuiide of mer- asote which he obtained during the whc^ 

•uiy, we may admit that pjrussine cjontains course of the experiment was 32.7 for 100 

a auffident quantity of carbon to produce of gm. and the greatest was 34.4. Themeaa 

twice its volume of carbonic aOid gas; that of all the trials was,-^ 
is to sajTy two volumes of the vapour of car- Azoie» 33.6 or nearly 1 

. bon, and one volume of azote, condensed Carbonic acid, 66.4 2 

into a single volume. If that supposition A result which shows clearly that prusnne 

be exact, the density of the radical derived contains two volumes of the vapour of car- 

from it ought to be equal to the density de- bon, and one volume of azote, 
rived from experiment; but supposing the In another experiment, instead of passing 

^nsity of air to be 1.00, twice that of the theprussine through the oxide of copper, he 

vapour of made a mixture ot one part of the prusside 

Carbon is 8320 (0.8332) of mercury, and 10 parts of the red.oxide» 

Azote, 0:9691 (0.9722) and after introducing it into a glass tube, 

— r- close at one end, he covered it with copper 

1.8011 1.8054 filings, which he raised first to a red heat. 

Froin the near agreement of these num- On heating the mixture successively, the 

ben with the experimental density, we are decomposition went on with the greatest fk^ 

' entitled to conclude that M. Gay-Lussac's cility. The proportions of the gaseous mix- 

snalysis is correct. By adding a volume of ture were less regular than iii the prect^ding 

l)^drogen to a volume of prussine, we ob- experiment. Their mean was, — 
tain two volumes of prussic acid vapour; Azote, 34.6 instead of 33.3 

just as by adding a volume of hydrogen to Carbonic acid, 65.4 66.6 

a volume of chlorine, we obtain two vo- In another experiment he obtained, — 
lumes of muriatic acid gas. The same pro- Azote, 32.2 

pottions hold with respird to the vapour of Carbonic acid, 67.8 

uxljne, hydrogen, andhydriodic acid. Hence Now the mean of these results g^ves, — 
the sp. gr. of these three hyd/o^en-acids is Azote, 33.4 

exactly equal to half the sum of the densi. , CarbOjiic acid, 66.6 

ties or their respective bases and hydrogen. No Sensible quantity of water seemed to 

This fine analogy was first established by be formed during these analyses. This shows 

M. (ky-Lussac. ' farther, that what has been called a prus< 

It is now obvious that the action of potas- siate of mercury is really a prusside of that 

ttumon prussine agrees vn\h its action on metal. 

prussic acid. We have seen that it absorbs When a pure solution of potash fs intro^ 
SO parts of the first, and likewise that it duced into this gas, the absorption is rapid, 
ibaorbs 100 parts of the second, from which If the alkali be not too concentrated, and be 
It separates 50 pacts Vf hydrogen. But 100 not quite saturated, it is scarcely tinged of a 
parts of prussic acid vapour, ndmu SO parts lemon-yellow colour. But if the prussine 
of hydrogen, amount 'exactly to 50 parts be in excess, we obtain a brown solution, 
pnissine. Henc^ the two results agree per- apparently carbonaceous. Oh pouring pot- 
^^y, and the two compounds obtained ash combmed with prussine into, a saline so- 
<Hight to be identical, wh^ch agrees precisely lution of a black oxide of iron, and adding 
vith experiment. an acid, we obtain prussian blue. It would 
The analysis of prussine being of great appear from this phenomenon that the pnis» 
unportance, M. Gay-Lussac attempted it sine is decomposed the instant that it com- 
akewise by other methods. Having put bines with the potash; but this conclusion 
prusnde of mercury into the bottom or a is premature; for when tliis body is really 
{lass tube, he covered it with brown oxide decomposed by means of an alkaline solu- 
ofcoppeivand then raised the heat to a dull tion, carbonic acid is always produced, te- 
nd. On beating gradually the part of the gather with prussic acid and ammonia. But 
lobe containing the prusside, the prussine on pouring barytes into a solution of prus- 
vas gradually disengaged,and passed through sine in potash, no precipitate takes place^ 
the oxide,^ which it reduced completely to which shows that no carbonic acid is pre- 
the metallic state. On washing the ^[aseous sent. On adding an excess of quicklime, no 
Products with aqueous potash, at different trace of ammonia is perceptible. Since, then, 
psrtsofthe process, he obtained only &om no carbonic acid and ammonia l^ve been 
0.19 to 0.30 of azote, instead of 033, which formed, water has not been decomposed, and 
onght to have remained according to the consequently no prussic acid evolved. How 
preceding analysis. Presuming that some then comesthe solution ofprussine in potash 
?utrous compound had been formed, he re- to produce prussian blue, with a soluUon*of 
peated the experiment, covering the oxide iron and acid.^ The foUowing is M. Gay- 
^th a column of copper fifings, which he JLussac's ingenious solution of this difficul- 
^ept at the same temperature as the oxide, ty: — 

^ith this new arrangement, the results were The instant an acid is poured into he 

▼ety singular} for ttie smallest quantity^ solution ofpnnsine in potash^ a strong effipt^ 
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T6flceiice of caibonic acid is produced^ and bydrog^en and 1 of azote, coiidenaed into 2 

at the same time a stroQg smell of prussic .volumes. See Axmoitia. 

acid becomes perceptible. Ammonia is A given volume of prussin'e, then, com- 

likewise formed, which remains combined bined first with an alkali, and then treibeA . 

with the acid employed, and which may be with an acid, produces exactly "v- 

rendered very seiisible to^ the smell by the 1 volume of ■ca:t|}ontc acid gas, 

Edition cf quicklime. Since therefore we 1 prussic acid vapour, 

aie obliged to add an acid in order to form 1 ammoniacal gas. . 

Prussian blue, its formation occasions no far- It is very remarkable to see an experi- 

ther difficulty. ^ ment, apparently very complicated, give sa 

Soda, barytes, and strontites produce the simple a result 

same eifect as potash. We musif therefore The metallic oxides do not seem capable 

admit that prussine forms particular combi. of producing the same <cbang[e8 on prussine 

nations with the.alkalis, which are perma- as the alkalis. Having precipitated proto- 

nent till some circumstance determines the s^'Jphate of iron by an alkali^ so that no free 

formation of new products. These combi- alkali remained, M. Gay-Lussac caused the 

nations are true salts, which may be regard- oxide of iron (mixed necessarily with much 

ed as analogous to those formed by acids, water) to absorb prussine, and then added 

In faot prussine possesses acid characters, muriatic acid. But he did not obtain the 

It -contains two elements, azote and carbon, slightest trace of prussian blue; though the 

the first of which is strongly acidifying, ac- same oxide, to which he had added a little 

coitding to M. Oay-Lussac. (Is it not as potash before adding the acid, produced it 

strongly alkalifying, with hydrogen, in am- m abundance.i • 

monia?) Prussine reddens the tincture of Fromthisresultone is' induced to believe 

. litmus,, and neutralizes the bases. On the thjit oxide of iron does not combine witk 

other hand, it acts as a simple body, when it prussine; and so much the more, because wi- 

combines with hydrogen; And it is this dou- ter impregnated witli this gas never prs* 

ble function if a simple and compound body duces prussian blue with solutions of iwo, 

which renders its nomenclature so embarras- unless we begin by adding an alkali. (See 

«ing. Prussic Acid.) ITie peroxides of manga- 

$e this as it may, the compounds of prus- nese and mercury, and the deutoxide of 
«ine and the alkalis, which mw be distin- lead, absorb prussine, but very slpwly. tf 
guished by the« terra //ruwiVfcff, do not sepa- we add water, tlie combination is much 
rate in water, like the alkaKne chlorurets, more rapid. With the peroxide of mercu-' 
{ox3jmuriates,) which produce chlorates and ry, we obtain a grayish-white compound, 
muriates. But when an acid is added, there somewhat soluble in water. 
is formed, Ist, Carbonic ticid, which corres- Prussine rapidly decomposes the carbon- 
ponds to the chloric acid; 2d, Ammonia and ates at a dull red Wt, and prussides of ^t 
prussic acid, which correspond to the mii- oxides are obtained. When passed through 
riatic. sulphuret of barytes, it combines without 

When the prusside of potash is decom- disengaging the sulphur, and renders it vc- 

I)osed by an. acid, there is produced a vo- ry fii^ble, and of a brownisb-black colour, 

ume of carbonic acid just equal to that of When put into water, we pbtain a colour- 

tihe ptusaine employed. What then be- less solution^ but which gives a deep brown 

comes of the other volume of the vapour of (maroon) colour to muriate of iron. What 

carbon; for the prusSine conUins two, with does not dissolve contains a good deal of 

^ne volume of azote? sulphate, which is doubUess formed during 

Since there is produced, at the expense the preparation of the sulphuret of baiytes. 

of tlie oxygen of the water, a volume of car- On dissolving prussine in the sulphuret- 

bonic acid, which represents 1 volume of ted hydrosulphuret of barytes, sulphur ia 

»»ygen, 2 volumes of .hydrogen must like- precipitated, which is again dissolved when 

wise have been produced. Therefore, ne- the liquid is saturated with phissine, and we 

glecting the carbonic acid, tliere remains obtsdn a solution having a veiy deep brown 

1 volume vapour oT carbon, maroon colour. This gas does not decom- 

1 azote, pose sulphuret of silver, op of potash. 

2 hydrogen; Prussine and sulphuretted hydrogen com- 
and we must make these three elements bine slowlv with each other. A yellow sub- 
combine in totality* so as to produce only stance is obtained in fine needles, which dis- 

{irussic acid and ammonia. But the one vo- solves in water, does ndt precipitate nitrate 

um® of the vapour of carbon, with half a of lead, produces no prussian blue, and ii 

vakime of azote, and half a volume of hydro- •' - 

gen, produces exactly l volume of prussic § Does not this experiment justify the 

acid, while tlie volume and a half of nydro- adoption of the term prmamt; since we see 

gen, and the half volume of azote remain- that very complicated affinities must be 

iiig, produce 1 volume «f ammoniacal gas; exercised before blae h produced by cpt 

to t)iis substance is formed of 3 yolomcs of nogen? 
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cJDinposed of 1 Tohime prusine (crano- drocyanic orjprassieacid, from the cjmnifc 
ren,) and 1^ volume of sulphuretted hy- or prusside of mercury, 
arogen.§ . Considering that mercury has a strol^g: at* 
i^Aininoniacal gas and prussine begin to act traction for sulphur, and that prussine unite* 
r«i each other whenever they come in con- easily to hydrogen, when presented in the 
tact; but some hours are requinte to render proper state, he thought tnat Sulphuretted 
Ibe effect complete. We perceive at iirst a hydrogen nu^htbe employed fajfaecompos- 
white thick vapour, which soon disappears, ing dry c}ranide (prusside) of mercury. He 
The diminution of volume is considerable, operated in the following way: — ^He made 
and the glass in which the mixture is made, a current of sulphuretted nydrog^n gas, dis- 
becomes opaque, itt inside being covered en^ged slowly from a mixture of sulphuret 
with a solid brown matter. On mixing 90 of iron, and vevy dilute sulphuric acid, pas» 
parts of prussine, and 237 -ammonia, they slowly through a glass tube slightly heated,, 
combined nearly in the proportion of 1 to fiQed with the mercurial prusside, and com> 
Ij. This compound gives a dark orange- municating with a receiver, cooled by a mix* 
brown colour tof water, bdt dissolves only ture of salt and snow, 
in a very small proportion. The liquid pro- -As soon as the sulphuretted hydrogen 
duces no prussian blue with the salts of came in contact with the mercurial salt, thi# 
iron. last substance blackened, and this effect gra- 
When prussic acid if exposed to the ac- dually extended to the farthest extremity of 
tion of a voltaic battery of 30 pairs of platen the apparatus. During this time no trace of 
k much hydrogen gas is disengaged at the sulphuretted hy^ogen could be perceived 
\ negative pole, while nothing appears at the at the mouth of a tube proceeding from the 
positive pole. It is> because there is evolved receiver. As soon as the odour of this gas 
atthat pole, prussine, which remains dissolv- began to be perceived, the process was stop- 
edin the acid W€ may, in this manner, ped; and the tube was heated in order to 
attempt the combination ^ of meta^ with drive over the acid which ought still remain 
frusnne, placing them at tlie positiv.e pole. |n it. The apparatus being unluted, he found 
It is easy now to determine what takes in the receiver a colourless fluid, which pos- 
pbice, when an animal matter i» calcined sessed all the known properties of prussic 
with potash or its carbonate. A prusside of acid. It amounted to nearly the fifth part of 
potash is formed. It has been proved,*that the prusside of mercury employed. . 
oy heat, potash separates the hydrogen of Jhis process is easier, and furnishes more 
the prussic or hydrocyanic acid. We can- acid, than M..Gay-Lussac's,by meansofmu- 
notthen suppose that this acid is formed, . naticacid. He repeated it several times, and 
while a mixture of pofash and animal mat- always successfully. It is necessary, merely 
teij is exposed to a high temperature. But t® take care to stop the process, before the 
we obtain a prusside of potash, and not of odour of the sulphuretted hydrogen begins 
potassium; for this last, when dissohred in to beT>erceived; otherwise, the hydrocyanic 
water, gives only prussiate of potash (hydro- acid will be mixed with it. However, we* 
qranate,) which is decomposed by the acids, ™ay avoid this inconvenience, by placing » 
without producing ammonia and carbonic ^ttle carbonate of lead at the extremity of 
«ad; while the prusside of potash (cyanide) the tube. As absolute hydrocyanic acid is 
^solves in water, without being altered, required only for chemical researches, and 
ind does ndt give ammonia, carbonic apid, ^ *t cannot be employed in medicine, itmay^ 
•nd prussic (hydrocyanic) add vapour, un- ^® worth while, says M. Vauquelin,.tobrin^ 
less aa acid be added* This is the character, to the recollection of apothecaries, a process 
which distinguishes a prusside of a metaly ^^ **. Proust, which has, perhaps, escaped 
fiom a prusfflde 6^ a metallio oxide. See their attention. It consists in passinj? a cur- 
AciD (Pbussic.) rent of sulphuretted hydrogen gas through 
The preceding fiicts are taken from M. a cold saturated solution of prussiate of mer^ 
Gay-Liissac's memoir on hydrocyanic acid, ^^^ *" water, till the liquid contains an ex- 
presented to the Institute, September 18, ^^ ^'^^ to put the mixture into a bottle, 
1815k and published in the Annates de Chi- '" ^'^^^ ^ ajg;itate it from time to time; and 
■ue, vol xcv. finally to filter it. 

In the Jouifial de Pharmacie for Novem- V this prussic acid, as almost always hap> 

ber 181^ M* Vauquelin has published an P^™» contain traces of sulphuretted hydro- 

ehbarate dissertation on the same subject, S^^* agitate it with a little carbonate of lead^ 

•f which I have given some extracts under *"^ ^^ter it agaip. By this process we may 

Acib (Pbussic.) I shaU insert here his ve- obtain hydrocyanic acid, in a much greater 

*y elegant process for obtaining pure hy. ^^S^^ of concentration than is necessary for 

medicine. It has the advantage over the 

^TJu.i.the.compo™d.whichpr Thorn- ^s^JI^StteiJtiJLeS^t^g"'*^"^ 

l^!^?^';^?"™^"* ^*"'^* *" fceepitMmuchM poUble W the contact - 

"S-^afttnteofMroSPenf rf»&»ndhetit. nfwNimmo'.directtoMfot 
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wrepmng the prusside of ihercuiy ought (o a. tpecie^. As the grand resolvent of qrguttC 
be attended to. His experinifents, it will be matter is water, its abstractioQ by di^Aiig^ 
seen, coincide perfectly with the viewsso ad- or fixation by cold, by salt, sugar, 9f0ff»» 
mirably developed by M. Gay-Lussac. See &c. will counteract the process of THi^A^ 
Acid (Prussic.) faction. The atiiiosphenc air is alsoiW 
In the fiist vdume of the Journal of tive in putrefactiori; hence, its exclusioi 
Science and the Art^ Sir H. ' Davy has favours the preservation of food; on which 
stated some interesting particulars relative principle, some patents have been obtained* 
to prussine. By heating prusside of mer- ♦ Ptrkheitb. Colour grayish-black. Mas* 
cuty in muriatic acid gas, ne obtained pure siye, and crystallized in rhomboidal dode- 
liquid prussic acid, and coiTosive sublimate, cahedrons. Glistening, and metal>likfs. Frac- 
By heating iodine, sulphur, and phosphorus, ture uneven. Opaque. Hard. Sp. gr. 23? 
in contact with prusside of mercury, com- It melts with intumescence, into a yellowish- 
pounds of these bodies with prussine or c^-. green vesicular enamel. Its constituents are, 
anogen may be formed. Tliat of iodine is silica 43, alumina 16. lime 20, oxide of 
a very curious body. It is volatile at a very iron 16, water. '4. — VauqueSn. It occuii 
moderate heat, and on couUnp^, collects in in primitive limestone, ift the Pic of Eres- 
iocculi, adhering together hke oxide of Lias, near Bareges* in the French Pyre- 
fine formed by combustion. It has a pun- nees.* 
gent smell, and very acrid taste.* • Piwtes. Native compounds of metal 

* PuLxoNART CoircRETioNS consist of csr- with sulphur.' See the particular metallic 
bonate of lime, imited to a membranous or Oris.* 

animal matter. By Mr. Crompton's analysis, * Ptrogom. A variety of diopmde.* 

PhiL Mug. vol. xiii. 100 parts contain, ♦ Piromktxb. The most celebrated in- 

carbonate of Ume^ 82 ' strument for measuring high temperatures, 

animal matter and water, 18 is diat invented bjr the late Mr. Wedgwood, 

IMsease proceeding from this cause, (and I founded on the principle, that clay progres* 

believe it to .be a frequent prelude and con- sively contracts, in its dimensions, as it is 

eomitant of ulcerated lungs,) might be pro- progressively exposed to higher degrees of 

bably benefited by the regular inhalation of heat. He formed his white porcelain day, 

aqueous vapour mixed with that of acetic into small cylindrical piece^ in a mouU, 

acid or vinegar.* which, when they were baked in a dull red 

* PuMics. A mineral of which there are heat, just fitted into the opening of two bran^ 
thVee kinds, — ^the glassy, comQion, and por- bars, fixed to a brass plate, so as t« form a 
phyritic. tapering space between them. This space 

1. Gkuty pftmdce* Colour smoke-gray, is g^nduated; and th^farther the pyrometiic 
Vesicular. Glistening, pearly. Fracture clay gauge can enter, the' greater heat does 
promiscuous fibrous. Translucent. Bf|ween it incucate. The two convei^^ing rules are 
hard and semi -hard. Very brittle ;^eels placed at a distance of 0.5 of an inch at the 
Tough, sharp, and meag^. Sp. gr. 0.378 commencement of the scale, and of 0.3 at 
to 1.44. It occurs in beds in the Lipari Is* the end. 

lands. Mr. Wedgwood soqgfat to establish acor* 

2. Common pumice. Colour nearly wldte. respondence between the indications of his 
Vesicular. Glimmering, pearly. Fracture pyrometer, and those of the mercurial ther- 
fibrous. Translucent on the edges. Semi- movAeter, by employing a heated rod of sil- 
hard. Very brittle. Meagre and rough, ver, whose expansions hefneasur^d, as their 
Sp. gr. 0.752 to 0.914. It melts into a connecting linx. The clay-piece and silver 
gray coloured slag. Its constituents are, u- rod were heated in a muffle.* 

lica 77. St alumina 17.5, natron and potash When the muffle appeared of a k)W red 

3, iron mixed with manganese 1.75. — Klap' heat, such as was judg^ to come fully with- 

T9th. - It occurs w^th the preceding. in the province of his thermometer, it wtf 

3. Porphyritic pumice. Colour grayish- drawn forward toward the door of die oveni 
white. Massive. Minutely porous. Glim- and its own door beinff then nimbly opened 
mering and pearly. Sp. gr. 1.661. It con- by an assistant, Mr. Wedgwood pushed the 
tains cr} stals of feldspar, quartz, and mica, silver piece ^ far as it would go. But as 
It is associated with claystone, obsidian, the division, which it went to, could not be 
pearlstone and pitchstone-porphyiy. It oc- distinguished in that ig^ted state, the muffle 
curs in Hungary, at Tokay, &c.* was lifted out, by means of an iron rod pass- 

* PirrmEFACTiosr. The spontaneous de- ed through two rinip made for that puipose, 
composition of such aninuu or vegetable with care to keep it steady, and avoio any 
matters, as exhale a fetid smell, is caJled. shake that might endanger the displacing « 
putrefaction. The solid and fliud matters the silver piece. 

are resolved into gaseious compounds and When tne muffle was grown sufficiently 

vapours which escape, and into an earthy cold to be examined, he noted the degree of 

residuum. See Asipocsmz, and FsaMairrA<. expansion which the diver piece stood at, 

TioF, of which genut, putrefaction is ntfely and the degree of heat shown by the tb<^ 
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nometer pieces measured in their own 

Saug^; then returned the whole into the 

oven as before, and repeated the operation 

.Jrith a stronger heat, to obtain another 

' point of correspondence on the two scales. 

The first was at 2k° of his thermo- 
meter, which coincided with 66^ of the 
intermediate one; and as each of these last 
had been before found to contain 20*^ of 
Fahrenheit's, the 66 will contain 1320; to 
which add SO, the degree of his scale to 
which the (0) of the intermediate ther- 
mometer was adjusted, and the sum 1370 
will be the degree of Fahrenheit's corres- 
ponding to his 2J®. 

The second point of coincidence was at 
6i* of his, and 92*» of the intermediate; 
which 92 being, according to the above pro- 
portion, equivalent to 1840 of Fahrenheit, 
add 50 as before to this number, and his 
6i° is found to fall upon the 1890th degree 
of Fahrenheit. 

It appears hence that an interval of four 
deg^es upon Mr. Wedgwood's thermome- 
ter is equivalent to an interval of 520'' upon 
that of Fahrenheit; and, consequently, one 
of the former to 130** of the latter; and 
that the (0) of Mr. Wedgwood corresponds 
to 1077i° of Fahrenheit. 

From these data it is easy to reduce 
either scale to the other through their 
whole range; and from such reduction it 
will appear, that an interval of near 480* 
remains between tliem, which the interme- 
diate thermometer serves as a measure for; 
that Mr. Wedgwood's includes an extent 
of about 32000 of Fahrenheit's degrees, or 
about 54 times as much as that between the 
freezing and boiling points of mercury, by 
which mercurial ones are naturally limited; 
that if the scale of Mr. Wedgwood's ther- 
mometer be produced downward, in the 
same manner as Fahrenheit's has been sup- 
posed to be produced upward, for an ideal 
standard; the freezing point of water would 
fan nearly on 8° below (0) of Mr. Wedg- 
wood's, and the frefezing point of mercury 
a little below 8^^; and that, therefore, of 
the extent of now measurable heat, there 
are about 5-lOths of a degree of his scale 
from the freezing of mercury to the freez- 
ing of water; 8** from the freezing of water 
to full ignition; and 160** above this to the 
highest degree he has hitherto attained. 

Mr. Wedgwood concludes his account 
with the following table of the effects of 
heat on different substances, according to 
Fahrenheit's thermometer, and his own. 

Fahr, Wedg* 
Extremity of the scale of) 320770 240<» 
• his thermometer - ^*^'^'*'' -**" 
Greatest heat of his'>o.o'rv ica 

small air furnace - $ ^^^ ^^° 
Cast iron melu - - * 17977 130 
Greatest heat of a com-*) -i^r^ci** lo^ 

mon smith's forge - ^^^-^^ ^-^^ 

Vol. IL 
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Fine gold melts - - - 5237 

Pine silver melts - . - 4717 

Swedish copper melts - 4587 

Brass melts .... 3807 
Heat by which his ena."^ 

mel colours are burnt C 1857 6 

on 3 

Bed heat fully visible in> ^r.^^ « 

day-light - - - - 5 ^^'' ^ 

Red heat fully visible in 7 c\A»r * 

the dark - ... 5 »47 — 1 

Mercury boils .... 600 

Water boils 212 ^^^ 

Vital heat 97 7-^^ 

Q 2 89 
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Water freezes ... - 32 
Proof spirit freezes - - 

The point at which mer-"^ 

cury congeals, conse-j 

quently the limit of >►— 40 S^W* 

mercurial thermome- 1 

ters, about J 

In a scale of heat drawn up in this 
manner, the comparative extents of the 
different departments of this grand and 
universal agent are rendered conspicuous 
at a single glance of the eye. We see at 
once, for instance, how small a portion of 
it is concerned in animal and vegetable life, 
and in the ordinary operations of nature. 
From freezing to vital heat is barely a five- 
hundredth part of the scale; a quantity so 
inconsiderable, relatively to the whole, that 
in the higher stages of ignition, ten times 
as much might be added or taken away, 
without the least difference being discerni- 
ble in any of the appearances from which 
the intensity of fire has hitherto been 
judged of. Hence, at the same time, we 
may be convinced of the utility and impor- 
tance of a physical measure for these high- 
er degrees of heat, and the utter insuffi- 
ciency of the common means of discrimi- 
nating and estimating their force. Mr. 
W>dgwood adds, that he has of^en found 
differences, astonishing when considered as 
a part of this scale, in the heats of his own 
kilns and ovens, without being perceivable 
by the workmen at the time, or till the ware 
was taken out of the kiln. 

* Since dry air augments in volume, 
3-8ths for 180 deg^es, and, since its pro- 
gressive rate of expansion is probably uni- 
form by uniform increments of heat, a 
pyrometer might easily be constructed on 
this principle. Form a bulb and tube of 
platinum, of exactly the same form as a 
thermometer, and connect with the extr^ 
mity of the stem, at right angles, a glass 
tube of uniform calibre, filled with mercu- 
ry, and terminating below in a recurved 
bulb, like that of the Italian barometer. 
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Gradaate the glass tube into a series of gradaally increased till the phial becmnes 

spaces equivalent to 3-8ths of the total vo- red-hot» is kept up for the space of about 

lume of the capacity of the platina bulb, a quarter of an hour, or till a black smoke 

with 3-4ths of its stem. The other fourth ceases to issue from the mouth of the 

may be supposed to be little influenced by phial, and instead of this a sulphureous 

the source of heat. On plunging the bulo vapour exhales, which commonly takes fire, 

and 2^ds of the stem into a furnace, the The fire is kept up till the blue sulphure- 

depression of the mercury will indicate ous flame is no longerto be seen; upon this 

the degree of heat. As the movement of the calcination must be put an end to, and 

the column will be very considerable, it the phial closed for a short time with a 

will be scarcely worth while to introduce stopper of clay or loam. But as soon as 

any correction for the change of the initial the vessel is become so cool as to be capa^ 

volume by barometric variation. Or the ble of being held in the hand, the phial is 

instrument might be made, with the recur- taken out of the sand, and the powder coa- 

ved bulb sealed, as in Professor Leslie's tained in it transferred as fast as possible 

differential thermometers. The glass tube from the phial, into a dry and stout glass 

may be joined by fusion to the platinum made warm, which must be secured indi 

tube. Care must be taken to let no mercu- a glass stopper. 

ry enter the platinum bulb. Should there We have made a veiy good pyrophoms 

be a mechanical difficuhy in making a by simply mixing three parts of alum with 

bulb of this metal, then a hollow cylinder one of wheat-flour, calcining them in a 

of i inch diameter, with a platinum stem, common phial till the blue flame disap- 

like that of a tobacco-pipe, screwed into it, peared; and have kept it in the same phialt 

will suit equally well.* well stopped with a good cork when cold. 

Fyrophorus. By this name is denoted If this powder be exposed to the atmos- 

an artificial product, which takes fire or phere, the sulphuret attracts moisture fix>m 

becomes ignited on exposure to the air. the air, and generates suflicient heat to kin« 

Hence, in the German language, it has ob- die the carbonaceous matter mingled with 

tained the name of luft-zunder, or air-tin- it 

der. It is prepared from alum by calcina* * Pvrope. A sub-species of dodecahe- 

tion, with the addition of various inflam- dral g^amet. Colour dark blood-red, ap- 

mable substances. Homberg was the first pearing yellowish by transmitted light. In 

that obtained it, which he did accidentally grains. Splendent Fracture conchoidaL 

in the year 1680, from a mixture of human Transparent Refracts double. Scratches 

excrement and alum, upon which he <was quartz more readily than precious garnet 

operating by fire. Sp. gr. 3.ri8. Ite constituents are, silica 

The preparation is managed in the fol- 40, alumina 28.5, magnesia 10, lime 3J»» 
lowing manner. Three parts of alum are oxide of iron 16.5, of manganese, 0.25« ox- 
mixed with firom two to three parts of ho'- ide of chrome 2, loss 1.25. — Klaproth, It 
ney, flour, or sugar; and this mixture is occurs in trap-tuff, at Ely, in Fifeshire; and 
dried over the fire in a glazed bowl, or an in claystone in Cumberland. At Zceblitz, 




swells up, and at last runs into small dry •Pyrosmalite. Colour liTer^btovo* 

lumps. These are triturated to powder, inclining to pistachio-green. In latm^llaf 

and once more roasted over the fire, till concretions, and in regular six-sided prisms, 

there is not the least moisture remaining or the same truncated. Shining. Fracture 

in them, and the operator is well assured uneven. Translucent Semi-hard. Streak 

that it can liquefy no more: the mass now brownish-white. Brittle. Sp. gr. 3.08. It 

looks like a blackish powder of charcoal, is insoluble in water, but soluble in muria- 

For the sake of avoiding the previous tic acid with a small residuum of silica, 

above-mentioned operation, from four to It gives out vapours of chlorine before the 

fiy^ parts of burned alum may be mixed blow-pipe, and becomes a magnetic oxide 

directly with two of charcoal powder. This of iron. Its constituents are, peroxide of 

powder is poured into a phial or matrass, iron 21.81, protoxide of manganese 21.H 

with a neck about six inches long. The subrouriate of iron 14.09, silica 35.85, lime 

phial, which however must be filled three- 1.21, water and loss 5.9 BSstn^vr. It oc 

quarters full only, is then put into a cruci- curs in a bed of magnetic ironstone, along 
ble, the bottom of which is covered with with calcareous spar and hornblende^ in 
sand and so much sand is put round the Bjelke's mine in Nordmark, near Philip- 
former, that the upper part of its body al- stadt in Wermeland. It is a veiy singular 
so is covered with it to the height of an compound.^ 

inch; upon this, the crucible, with the phial, * Py h o tartari c Acid. Sec Acid 

is put into the fumace, and surrounded (Pykotartaric).* 
with red-hot coals. The fire, being now •Pyroxene. Augite.* 



RAI RAI 



Q 

QUARTATIOK is an operation by which pyramid, and a double six-sided pyramid. 
the quantity of one thing is made equal Splendent to glistening. Fracture coarse 
to a fourth part of the quantity of another splintery, and sometimes slaty. Translu- 
thing. Thus, when gol4 alloyed with silver cent. It is one of the most abundant mine- 
is to be parted, we are obliged to facilitate rals in nature. 

the action of the aquafortis by reducing the 3. Fibrow qtmrtz. Colours greenish and 

quantity of the former of these metals to yellowish-white. Massive, and in rolled 

one-fourth part of the whole mass; which pieces. In curved fibrous concretions. 

18 done by sufficiently increasing the quan- Glimmering and pearly. Fracture curved 

tity of the silver, if it be necessary. This slaty. Translucent on the edges. Nearly 

operation is called quartation, and is pre- as hard as quartz. Not very difficultly 

paratory to the parting; and even many frangible. Sp. gr. 3.123? It occurs on the 

authors extend this name to the operation banks of the Moldare in Bohemia, 

of parting. See Assay. 4. Quartz, or tiUceous sinter. Of this 

• QuARTpL. Professor Jameson divides there are three kinds; the common, opa- 
this mineral genus into two species; rhom- line, and pearjy. 

hoidal quartz, and indivisible quartz. § 1. Common, Colours grayish-white and 

1. Rhomboidal quartz contains 14 sub- reddish-white. Massive and imitative, 
species. 1. Amethyst. 2. Rock crystal. 3. Dull. Fracture flat conchoidal. Translu- 
Milk quartz. 4. Common quartz. 5. Prase, cent on the edges. Semi-hard. Very brit- 
6. Cat's Eye. 7. Fibrous quartz. 8. Iron tie. Sp. gr. 1.81. Its constituents are, si- 
flint. 9. Hornstone. 10. Flinty slate. 11. lica 98, alumina 15, iron 0.5.—.ff7a/»r. It 
Flint. 12. Calcedony. 13. Heliotrope. 14. occurs abundantly round the hot springs 
Jasper. in Iceland. 

2. JhdivisiHe quartz contains nine sub- § 2. Opaline nUceoua sinter. Colour yel- 
species: 1. Float-stone. 2. Quartz sinter, lowish-white. Massive. Fracture conchoi- 
3. Hyalite. 4. Opal. 5. Menilite. 6. Ob- dal. Glimmering. Translucent on the 
sidian. 7. Pitchstone. 8. Peai'lstone. 9. edges. Semi-hard. Brittle. Adheres to 
Tumice-stone. We shall treat here of the the tongue. It occurs at the hot springs 
quartz sub-species. in Iceland. It resembles opal. 

1. Rose, or Milk quartz. Colour rose-red, § 3. Pearl sinter, or Jiorite, Colour milk- 
and milk-white. Massive. Shining. Frac- white. In imitative shapes. Lustre be- 
ture conchoidal. Translucent. It is pro- tween resinous and pearly. In thin concen- 
bably silica, coloured with manganese. It trie lamellar concretions. Fracture fine 
is found in Bavaria, where it occurs in beds grained uneven. Translucent. Scratches 
of quartz in granite, near Zwiesel, &c. glass, but not so hard as quartz. Brittle* 

2. Common quartz. Colours, wliite, gray, Sp. gr. 1.917. Its constituents are, silica 
and many others. Massive, disseminated, 94, alumina 2, lime Af.^^Santi, It has been 
imitative, in impressed forms, in supposi- found in volcanic tuff and pumice, in the 
titious and true crystals. The latter are, a Yicentine. See Rock Crystal.* 
six-sided prism, acuminated on both ex- * Quercitron. See Dyeing.* 
tremities by siz planes; a simple six-sided * Quxcksilvbr. See Mercury.* 

R 

RADICAL. That which is considered result of the electrical action of clouds up- 
as constituting the distinguishing part 'on each other. This idea is confirmed by 
of an acid, by its union with the acidifying observations made in various ways, upon 
prin^ple, or oxygen, which is common to the electrical state of clouds and rain; and 
sll acids. Thus, sulphur is the radical of it is very probable that a thunder-storm is 
the sulphuric and sulphurous acids. It is only a more sudden and sensible display of 
sometimes called the base of the acid, but those energies, which, according to the or- 
base is a term of more extensive applies- der observable in the creation in other res- 
tion. pects, ought to be incessantly and silently 
Radical Vinegar. See Acid (Ace- operating for more general and beneficisd 
Tic). purposes. 

• Rain. Mr. Luke Howard, who may In the formation of the rain-cloud (mm- 
be considered as our most accurate scien- bus), two circumstances claim particular 
tific meteorologist, is inclined to think, attention; the spreading of the superior 
that rain is in almost every instance the masses of cloud, in all dii-ections, until 
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they become like the straius, one uniform 
sheet; and the rapid motion, and Tisibie 
decrease, of the cumulu* when brought un- 
der the latter. The cirri also, which so 
frequently stretch from the superior sheet 
upwards, and resemble erected hairs, car- 
ry much the appearance of temporary con- 
ductors for the electricity, extricated by 
the sudden union of minute particles of 
vapour, into the vastly larger ones that 
form the rain. By one experiment of Ca- 
vallo's, with a kite carrying 360 feet of 
conducting string, in an interval between 
two showers, and kept up during rain, it 
seems that the superior clouds possessed 
a positive electricity before the rain, which 
on the arrival of a larg^ cumulus^ g^ve place 
to a very strong negative, continuing as 
long as it was over the kite. We are not, 
however, warranted from Uiis to conclude 
the atmulus which brings on rain always 
negative, as the same eifect might ensue 
from a positive cumulus uniting with a ne- 
gative stratus. Yet the general negative 
state of the lower atmosphere during rain, 
and the positive indications commonly 
given by the true stratus, render this the 
more probable opinion. It is not, however, 
absolutely necessary to determine the se- 
veral states of the clouds which appear du- 
ring rain, since there is sufficient evidence 
in favour of the conclusion, that clouds 
formed in different parts of the atmos- 
phere, operate on each other, when brought 
near enough, so as to occasion their partial 
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or entire destruction; an effect which can 
be attributed only to their possessiog be- 
forehand, or acqturing at the moment, tlhe 
opposite electricities. 

It may be objected, says IVCr. Howwd, 
that this explanation is better suited to the 
case of a shower, than to that of continued 
rain, for which it does not seem sufficient 
If it should appear, nevertheless, that the 
supply of each kind of cloud is by any 
means kept up in proportion to the con- 
sumption, the objection will be answered. 
Now, it is a well known fact, that evapon- 
tion from the surface of the earth and wa- 
ters, often returns and continues during 
rain, and consequently furnishes the lower 
clouds while the upper are recruited from 
the quantity of vapour brought by the su- 
perior current, and continually subsiding 
in the form of dew, as is evident both from 
ihe turbidness of the atmosphere in runy 
seasons, and the plentiful deposition of 
dew in the nocturnal intervals of rain. Nei- 
ther is it pretended that electricity is any 
further concerned in the production of rain, 
than as a secondary agfent, which modiSa 
the effect of the two grand predispofflBg 
causes, — a falling temperature, and the in- 
flux of vapour. 

Mr. Dalton, who has paid much atten- 
tion to meteorology, has recently read be- 
fore the Manchester Society, an clabortte 
and interesting memoir on rain, from which 
I shall extract a table, and some obscm- 
tions. 



Mean Monthly and Annual Quantities of Rain at various Places^ being ih^ 

Averages for many years, by Mr. Dalton. 
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3.441 

3.288 
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2.078 
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2.286 

3.006 

2.435 

2.289 

3.079 

2.634 

2.569 
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3.461 

2.995 

1.753 

2.180 

2.460 

2.512 

4.140 

4.581 

3.751 

4.151 

3.775 

3.955 
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Inch. 

5.299 
5.126 
3.151 
2.986 
3.480 
2.722 
4.959 
5.039 
4.874 
5.439 
4.785 
6.084 



53.944 
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3.095 


1.595 


1.464 


2.837 


1.741 


1.250 


2.164 


1.184 


1.172 


2.017 


0.979 


1.279 


2.568 


1.641 


1.636 


2.974 


1.343 


1.738 


3.256 


2.303 


2.448 


3.199 


2.746 


1.807 


4.350 


1.617 


1.842 


4.143 


2.297 


2.092 


3.174 


1.904 


2.222 


3.142 


1.981 


1.736 


36,919 


21.331 


20.686 






Fr. In 
1.228 
1.232 
1.190 
1.185 
1.767 
1.697 
1.800 
1.900 
1.550 

.1.780 
1.720 
1.600 

18.649 




" Obsiervations on the Theory of Rain, ration, and contributes to retain the vappBf 

" Every one must have noticed an obvi- when in the atmosphere, and cold precipi- 

©us connexion between heat and the vapour tates or condenses the vapour. But these 

in the atmosphere. Heat promotes evapo- facts do not explain the phenomenon o\ 
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rAtn, which is as frequently attended with which is naturally united with the oily 

an increase as with a diminution of the principle. This inference is proved by at-* 

temperature of the atmosphere. tending^ to the processes used to counter- 

*' The late Dr. Hutton, of Edinburgh, act or prevent the rancidity of oils, 

^iras, I conceive, the first person who pub- Reagent. In the experiments of che* 

lished a correct notion of the cause of rain, mical analysis, the component parts of bo- 

(Sce Kdin. Trans, vol. i. and ii. and Hut- dies may either be ascertained in quantity 

ton*8 Dissertations, &c.) Without deciding as well as quality, by the perfect opera- 

whether vapour be simply expanded by tions of the laboratory, or their quality 

heat, and diffused through the atmosphere, - alone may be detected by ^e operations 

or chemically combined with it, he main- of certain bodies called reagents. Thus 

tained from die phenomena that the quan- the infusion of galls is a reagent, which 

tity of vapour capable of entering into the detects iron by a dark purple precipitate; 

air increases in a greater ratio than the' the prussiate of potash exhibits a blue with 

temperature; and hence he fairly infers, the same metal, &c. See Analysis, and 

that whenever two volumes of air of diife- Waters (Mineral). 

rent temperatures are mixed together, each * Realgar. Sulphuret of arsenic, a 

being previously saturated with vapour, a native ore.* 

precipitation of a portion of vapour must Receiver. Receivers are chemical ves« 

ensue* in consequence of the mean tempe- sels, which are adapted to the necks or 

ratore not being able to support the mean beaks of retorts, alembics, and other dis- 

quantity of vapour. tillatory vessels, to collect, receive, and 

*' The cause of rain, therefore, is now, contain the products of distillations. 
I consider, no longer an object of doubt. * Red Chalk, A kind of clay iron- 
If two masses of air of unequal tempera- stone.* 
tures, by the ordinary currents of the * Reddle. Red chalk.* 
winds, are intermixed, when saturated REDucTioN,orREvivi7icATiov.ThiS 
with vapour, a precipitation ensues. If word, in its most extensive sense, is appli- 
the masses are under saturation, then less cable to all operations by which any sub- 
precipitation takes place, or none at all, stance is restored to its natural state, or 
ac<:oI^ding to the degree. Also the warmer which is considered as such: but custom 
the air, Uie greater is the quantity of va- confines it to operations by which metals 
pour precipitated in like circumstances, are restored to their metidlic state, after 
Hence the reason why rains are heavier in they have been deprived of this, either by 
Bummer than winter, and in warm coun- combustion, as the metallic oxides, or by 
tries than in cold. the union of some heterogeneous matters 

" We now inquire into the cause why which disguise them, as fulminating g^ld, 
less rain falls in the first six months of the lun^ cornea, cinnabar, and other compounds 
year than in the last six months. The of the same kind. These reductions are 
whole quantity of water in the atmosphere also called revivifications, 
in Januarv is usually about three inches, as Refrigeratory. See Laboratory. 
appears mm the dew point, which is then Regulus. The name regulus was given 
about 32^. Now the force of vapour at by chemists to metallic matters when se- 
that temperature is 0.2 of an inch of mer- parated from other substances by fusion, 
cury, which is equal to 2.6 or three inches This name was introduced by alchemists, 
of water. The dew point in July is usual- who, expecting always to find gold in the 
ly about 58? or 59^, corresponding to 0,5 metal collected at the bottom of their cru- 
of an inch of mercury, which is equal to cibles after fusion, called this metal, thus 
seven inches of water; the difference is collected, regfulus, as containing gold, the 
four inches of water, which the atmosphere king of metals. It was afterwards applied 
then contains more than in the former to the metal extracted from the ores of the 
month. Hence, supposing the Usual inter- semi-metals, which formerly bore the name 
mixture of currents of air in both the in- that is now given to the semi-metals them- 
tervening periods to be the same, the rain selves. Thus we had regulus of antimony, 
ought to be four inches less in the former regulus of arsenic, and regains of cobalt, 
period of the year than the average, and Resin. The name reain is used to de- 
four inches more in the latter period, ma- note solid inflammable substances, of ve- 
king a difference of eight inches between getable ori^n, soluble in alcohol, usually 
the two periods, which nearly accords with affording much soot by their combustion, 
the preceding observations."* They are likewise soluble in oils, but not 

Rancidity. The change which oils at all in water; and are more or less acted 

undergo by exposure to the air. upon by the alkalis. 

The rancidity of oils is probably an ef- AH the resins appear to be nothing else 

feet analogous to the oxidation of metals, but volatile oils, rendered concrete by their 

It essentially depends on the combination combination with oxygen. The exposure 
of oxygen with the extractive principle, of these to the open air, and the decompo- 



1 



RBT RHO 

•ition of acidf applied to ihem, eTidently ture uneTen. Tnuislacent Soft. Britde. 

prove tbU conclusion. At first elastic, but becomes rigid by expo- 

Tbere are some among the known resins sure to the air. Sp. gr. 1.135. On a hot 

which are very pure, and perfectly soluble iron, it melts, smokes and bums, with a 

in idcohol, such as the balsam of Mecca fragrant odour. Soluble in potash, attd par* 

and of Capivi, turpentines, tacamahaca, tially in spirit of wine. Its conatttuents 

elemi: others are less pure, and contain a are, resin 55, asphalt 42, earth 3. It is 

small portion of extract, which renders found at Bovey Tracey in DeTOoshire, a4« 

them not totally soluble in alcohol; such hering to brown coal.* 

are mastic, sandarsch, guaiacum, labda* Retort. Retorts are Teasels employed 

num, and dragon's blood. for many distillations, and most Irequeotty 

What is most generally known by the for those which require a degree of heat 

name of resin, simply, or sometimes of yel- superior to that of boiling wtAi&r. This tcs- 

low resin, is Uie residuum left after distil- sel is a kind of bottle with a hmg neck, so 

ling the essential oil from turpentine. If bent, that it makes with the belly of the 

this be ureed by a stronger fire, a thick retort an angle of about sixty degrees, 

balsam, of a ditk reddish colour, called From this form they have probably Jieen 

balsam of turpentine, comes over; and the named retorts. The, most capacious part 

residuum, which is rendered Uackish, is of the retort is called its belly. Its upper 

called black resin, or colophony. part is called the arch or roof of the te- 

* Resin, analyzed by MM. Gay-Lussac tort, and the bent part is the neck. 

and Tbenard, was found to consist of * Rbusite. Colour white. As a mealy 
Carbon, 75.944 efflorescence, and crystallized, in fiat six- 
Hydrogen, 10.719^ water 15.156 sided prisms and acicular crystals. Shiauig. 
Oxygen, 13.3373 l^yclr. in excess 8.9.* Fracture conchoidaL Soft. Its eonstitii- 

* Respiration. A function of animals, ents are, sulphate of soda 66.04, sulphate 
which consists in the alternate inhalation of magnesia 31.35, muriate of magnesia 
of a portion of air into an organ called the 2.19, and sulphate of lime 0.42.<— Aeast. 
lungs, and its subsequent exhidation. The It is found as an efflorescence on the wat' 
▼enous blood, which enters the lun^ from face, in the country round Sedlitz and Said- 
the pulmonary artery, is charged with car- schutz.* 

bon, to which it owes its dark purple co- Reverberatort. See Labor atort. 

lour. When the atmospherical oxygen is Rhodium. A new metal discovered 

applied to the interior of the air vesicles among the grains of crude platina by Dr. 

of the lungs, it combines with the carbon WoUaaton. The mode of obtaining it m 

of the blood, forms carbonic acid, which the state of a triple salt combined with 

to the amount of from 4.5 to 8 per cent of muriatic acid and soda, has been g^ven un- 

the bulk of air inspired, is immediately ex- der the article Palladium, This may be 

haled. It does not appear that any oxygen dissolved in water, and the oxide precipi* 

or azote is absorbed by the lungs in respi- tated ftom it in a black powder by zinc 

ration; for the volume of carbonic acid ge- The oxide exposed to heat continues 

nerated is exactly equal to that of theoxy- black; but with borax it acquires a white 

gen which disappears. Now, we know that metallic lustre, though it remuns infusible. 

carbonic acid contains its own volume of Sulphur, or arsenic, however, renders it 

oxygen. It is probable that the quantity fusible, and may afterward be expelled by 

of carbonic acid, produced in the lungs^ conUnuing tlie heat. The button however 

varies in different individuals, and in the is not malleable. Its specific gravity ^>- 

same individual under different circum- pears to exceed 11. 

stances. The -change of the blood, from Rhodium unites easily with every metal 
the purple venous to the bright red arte that has been tried, except mercury. With 
rial, seems owing to the discharge of the gold or silver it forms a very malleable al- 
carbon. An ordinaiy sized man consumes loy, not oxidated by a high degree of heat, 
about 46 thousand cubic inches of oxygen but becoming incrusted with a black oxide 
per diem/ equivalent to 125 cubic feet of when slowly cooled. One-sixth of it does 
air. He makes about 20 respirations in a not perceptibly alter the colour of gold, 
minute; or breathes twice, for every seven but renders it much less fusible. Neither 
pulsations. Dr. Prout and Dr. Fyfe found, nitric nor nitro-muriatic acid acts on it in 
that after swallowing intoxicating liquors, either of these alloTS; but if it be ftised 
the quantity of carbonic acid formed in res- with three parts of bismuth, lead, or cop- 
piration was diminished. The same thing per, the alloy is entirely soluble in a mix- 
happens under a course of mercury, nitric ture of nitric acid with two parts of muri- 
acid, or vegetable diet.* atic. 

* Retikite. Retin-asphalt — Hatchett. The oxide was soluble in every acid Dr. 
Colour yellowish and reddish-brown. WoUaston tried. The solution in muriatic 

Massive, in angular pieces and thick crusts, acid did not crystallize by evaporation. Its 

Surface rough. Glistening, resinous. Frac- residuum formed a rose-coloured solution 
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with alcohol. Muriate of ammonia and of by six planes, which are set on the lateral 

soda, and nitrate of potash, occasioned no planes; a double six-sided pyramid; an 

precipitate in the muriatic solution, but acute simple si^c-sided pyramid; an acute 

formed with the o»de, triple salts, which double three-sided pyramid. Splendent. 

were insoluble in alcohol. Its solution in Fracture perfect conchoidal. Transparent 

nitric acid likewise did not crystallize, but or translucent. Refracts double, feebly. 

silver^ copper, and other metals precipi- Scratches feldspar. Rather easily frangi- 

tated it. ble. Sp. gr. 2.6 to 2.88. When two pieces 

The solution of the triple salt with mu- are rubbed against each other, they be- 

fiate of soda was not precipitated by mu- come phosphorescent, and exhale an elec- 

riate, carbonate,^or hydrosulphuret of am- trie odour. Its constituents are, silica 99 

monia, by carbonate or ferroprussiate of S-Sths, and a trace of ferruginous alumina. 

potash, or by carbonate of soda. The caus- -^Bucholx, Some chemists maintain, that 

tic alkalis however throw down a yellow it has one or two per cent of moisture. 

aside, soluble in excess of alkali; and a so- Crystals of great size and bjisauty are found 

lution of platina occasions in it a yellow in Arran, in drusy cavities in granite; but 

precipitate. the finest are found in the neighbourhood 

The title of this product to boconsidered of Caimgorm in Aberdeenshire, where they 

as a distinct metal has been questioned; occur in granite, or in alluvial soil, along 

b«t the experiments of Dr. WoUaston have with beryl and topaz; and in the secondary 

since been confirmed by Descotils. — PMIob, greenstone of Burntisland in Fifeshire. The 

TVofM. most magnificent groups of crystals come 

*Rhobtizits. Colour white. Massive, from Dauphiny. 

and in radiated concretions. Glistening ^ The varieties inclosing crystals of tita- 

and pearly. Fragments splintery. Feebly nium, the Fenua hair-stones of amateurs, 

translucent on the edges. In other charac- and those containing actynoiite, or the 

ters, the same as cyanite. It occurs in pri- Thetit hair-stones, are in much repute, and 

mitive rocks, with quartz, &c. at Pfitzsci sell at a considerable pnce.'-^Jameson.* 

in the TyroL* * Rock Salt. Hexahedral rock salt. 

•Rhomb Spar. Colour grayish-white. 1. FoUtUed, Colours white and gray. 

Massive, disseminated, and crystallized in Massive, disseminated, and crystallized in 

ifaomboids, in which the obtuse angle is cubes. Splendent and resinous. Cleavage 

106* 15'. Splendent, between vitreous and threefold rectangular. Fracture conchoi- 

pearly. Cleavage threefold oblique angu- ^^* Fragments cubic. Translucent. As 

Ur. Fracture imperfect conchoidal. Harder hafd as gypsum. Feels rather greasy. 

than calcareous spar; sometimes as hard as Brittle. It has a saline taste. Sp. gr. 2.1 

lluor. Brittie. Sp. gr. 2,8 to 3.2. It ef- to 2.2. 

fervesces feebly with acids. Its constitu- 2. Fibroue. Colour white. Massive, and 

ents are, carbonate of lime 56,6, carbonate in fibrous concretions. Glistening, resin- 

of magnesia 42, with a trace of iron and ous. Fragments splintery. Translucent, 

manganese.-— Jlftirroy. It occurs imbedded It decrepitates when heated. The consti- 

in chlorite skte, limestone, &c. It is found tuents of Cheshire rock salt, in 1000 parts, 

on the banks of Loch Lomond; near New- are, muriate of soda 983i, sulphate of 

ton-Stewart in Galloway; in compact dolo- lime 6^, muriate of magnesia 0.-/^, muri- 

nite in the Isle of Man and the North of ate of lime O.jV, insoluble matter 10.— 

England. It has been called bitter spar Henry. 

snd muricsldte.* The greatest formation of rock salt is in 
RooHELXB Salt. Tartrate of potash the muriatiferous clay. The salt is occa- 
snd soda. See Acid (Tartaric). sionally associated with thin layers of an- 
*BockButter. Colour yellowish-white, hydrite, stinkstone, limestone, and sand- 
Massive and tuberose. Glimmering. Frac- stone. The principal deposite in Great 
tore straight foliated. Translucent on the Britain is in Cheshire. The beds alternate 
edg^s. Feels rather greasy. Easily Fran- with clay and marl, which contains gyp- 
gible. It is alum mixed with alumina and sum. It occurs also at Droitwich, in Wor- 
oxide of iron. It oozes out of rocks that cestershire. For other localities, see Pro- 
contain alum. It occurs at the Hurlett alum- fessor Jameson's Mineralogy, iii. 6.* 
work, near Paisley.* • Rock Wood. See Asbestus.* 
* Rock Cork. See Asbestus.* * Roestone. See Limestone.* 
*RocK Crystal. Colour white and ♦ Rose Quartz. See Quartz.* 
lm>wn. In rolled pieces, and crystallized. * Rubellite. Red tourmalin.* 
The primitive form is a rhomboid of 94" * Ruby. See Sapphire.* 
15' and 85° 45'. The secondary forms are, * Ruby-spinel. See Spinel.* 
sn eqiuangular six-sided prism, rather * Rust. Red oxide of iron.* 
acutely acuminated on both extremities • Rutile. An ore of titanium.* 
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* Q ACLACTATES. See Acid (Sac- Sax. GLAVBSRf. Sulphate of soda. 

O lactic).* Sal Mabtis. Green sulphate of iron. 

* Safflowbr. See Carthamus.* Sal Mirabilb, or Sal Mxrabilk 

* Sacbnitb. Acicular Rutile.* Glauberi. Sulphate of soda. 
*Sahlitb. Colours greenish-gray, Sal Mirabile Pbrlatvk, ^r Sal 

and green of other shades. Massive, in Perl at um. Phosphate of soda, 

straight lamellar concretions, and crystal- Sal Poltchrest Glaserx. Sulphate 

lized; in a broad rectangular four-sided of potash. 

prism, approaching the tabular form, or Sal Prunella. Nitrateof potash, cast 

truncated on the lateral edg^s. Splendent into flat cakes or round balls, after fusion, 

on the principal fracture; on the cross frac- ^Salifiable Bases, are the alkalis, 

ture, dull. Cleavage fivefold. Fracture, and those earths and metallic oxides, whkh 

uneven. Translucent on the edges. Harder have the power of neutralizing acidity, en- 

than augite. Rather brittle. Sp. gr. 3.32 tirely or in part, and producing salts.* 

to 3.47. It melts with g^reat difficulty. Its Saliva. The fluid secreted in the 

constituents are, silica 53, magnesia 19, mouth, which flows in considerable qusn- 

alumina 3, lime 20, iron and manganese 4. tity during a repast, is known by the name 

'—Vttuquelm, It occurs in the Island of of saliva. 

Unst in Shetland; in granular limestone in Saliva, beside water, which constitutes 

the Island of Tiree; and in Glentilt. It is at least four-fifths of its bulk, contains the 

a sub-species of oblique edged augite.* following ingredients:— 

Sal Alembroth. A compound muri- 1. Mucilage, 

ate of mercury and ammonia. See Albm- 2. Albumen, 

BROTH. 3. Muriate of soda, 

* Sal Ammoniac (Native); of which 4. Phosphate of soda, 
there are two kinds, the volcanic and cort- 5. Phosphate of lime, 
choiddL 6. Phosphate of ammonia. 

1. Volcimic, Colour yellowish and gray- But it cannot be doubted, that, like all the 
ish-white. In efflorescences, imitative other animal fluids, it is liable to many 
•hapes, and crystallized; in an octohedron; changes from disease, &c. Bru^atelli 
rectangular four-sided prism, acuminated found the saliva of a patient labourmg iin- 
with four planes, set on the lateral planes; der an obstinate venereal disease impreg- 
a cube truncated on the edges; a rhomboi- . nated with oxalic acid. 

dal dodecahedron, and a double eight-sided The concretions which sometimes ibrm 

pyramid, acuminated with four planes, in the salivary ducts, &c. and the tartar or 

Shining. Cleavage in the direction of the bony crust, which so often attaches itself 

planes of the octahedron. From transpa- to the teeth, are composed of phosphate 

rent to opaque. Harder than talc. Ductile of lime. 

and elastic. Sp. gr. 1.5 to 1.6. Taste riiarp Salmiac. A word sometimes used for 

and urinous. When rubbed with quick- sal ammoniac 

lime, it exhales ammonia. Its constituents * Salt. This term has been usually 
are, sal ammoniac 99.5, muriate of soda employed to denote a compound, in definite 
0.5. — Klaproth. It occurs in the vicinity of proportions, of acid matter, with an alkali, 
burning beds of coal, both in Scotland and earth, or metallic oxide. When the pro- 
England. It is met with at Solfaterra, Ye- portions of the constituents are so adjust- 
suvius, ^tna, &c. ed, that the resulting substance does not 

2. Coiichoidal. It occurs in angular pieces, aiFect tiie colour of infusion of litmus, or 
and consists of, sal ammoniac 97.5, sulphate red cabbage, it is then called a neutral salt 
of ammonia ^.Sj-^Klaprotk. It is said to When the predominance of acid is evinced 
occur, along with sulphur, in beds of indu- by the reddening of these infusions, the salt 
rated clay or clay-slate, in the country of is said to be acidulous, and the prefix mpeff 
Bucharia. — Jameson, See Acid (Muri- or 6», is used to indicate this excess of acid* 
a t 1 c) . If, on the contrary, the acid matter appears 

Sal Ammoniac Muriate of ammonia, to be in defect, or short of the quantity 

Sal Ammoniac (Secret j. Sulphate necessary for neutralizing the alkalinity of 

of ammonia, so called by its discoverer the base, the salt is then said to be with 

Glauber. excess of base, and the prefix ntb is attach- 

Sal Catharticvs Amarus. Sulphate ed to its name, 
of magnesia. The discoveries of Sir H. Davy have how- 
Sal de Duobus. Sulphate of potash, ever taught us to modify our opinions cob- 
Sal DiuRETicus. Acetate of potash, ceming saline constitution. Many bodieSf 
Sal Gem. Natire muriate of soda. such as culinary salt, and muriate of limei 
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f which the appellation of salt cannot be posed of fire proportions of oxygen and 

nfused, hare not been prored to contain one of nitrogen, is altogether hypothetical; 

either acid or alkaline matter; but must, and it is a simple statement of facts to say. 

according- to the strict logic of chemistry, that liquid nitric acid is a compound of one 

he regarded as compounds of chlorine with prime equivalent of hydrogen, one of azote. 

"*^**J*- and six of oxygen. (Such acid has a sp. 

That great chemist remarks, that very gr. considerably greater than 1.50). The 

few of the substances which have been al- only difference therefore, between nitre 

ways ^ considered as neutral salts, really /ind hyperoxymuriate of potash, is, that 

contain, in their dry state, the acids and one contains a prime of azote, and the 

alkalis from which they ^ere formed. Ac- other a prime of chlorine.— Thus, 

cording to his views, the muriates and flu- j^^^ o/potash. Chlorate of potaih. 

atea must be admitted to contam neither i p,i„je aiote, 1 prime chlolTne. 

SS™'- ?''^^*^'"^5"f • ^«»to,f^« 6 primes oxygen, 6 primes oxygen, 
gnissiates (or prussides) are shown by M. j ^^me potisium. 1 prime potissium. 
Oay-hussac to be in the same case. Nitrio w . u *•-. * u !i c •. u- 

and sulphuric acids cannot be procured ? T"^^ l^'^f^T^'' hydrogen for its km- 
from the nitrates and sulphates without the Jed combustible, potassium, and youhave 
intervention of bodies containing hydro- ^^ ^"^^^ "^*^*- 

|pen; and if nitrate of ammonia were to be Th® chloriodic acid, the chlorocarbonous. 
judged of from the results of its decompo- «nd the binary acids, containing hydrogen, 
aition. it must be regarded as a compound ^ muriatic and hydriodic, combine with 
of water and nitrous oxide. To this posi- ammonia without decomposition, but thej 
tion it might perhaps be objected, that dry appear to be decomposed in acting upon 
sulphate of iron yields sulphuric acid by ^e fixed alkalis, or alkaline earths; and 
ignition in a retort, while oxide of iron re- yet the solid substances they form, have 
mains. Only those acids, says he, which ^^ the characters which were formerly re- 
are compounds of oxygen and inflammable ga^ed as peculiar to neutral salts, consist- 
bases, appear to enter into combination '"ff o^ *cids and alkalis, though they none 
with the fixed alkalis and alkaline earths ^^ them contain the acid, and only the two 
without alteratiSn; and it is impossible to ^^^ ^^ the series contun the alkalis from 
define the nature of the arrangement of which they are formed. The preceding 
the elements' in their neutral compounds, viewsof saline constitution, seem to be per- 
The phosphate and carbonate of lime have fectly clear and satisfactory; and place in 
much less of the characters attributed to & conspicuous light, the paramount logic 
neutrosaline bodies than chloride of calci- of the English chemist. 
mn (muriate of lime), and yet this bst bo- The solubility of salts in water, is their 
dy is not known to contain either acid or most important general habitude. In this 
alkaline matter. M. Gay-Lussac supposes, menstruum they are usually trystallized; 
that a chloric acid, without water or hydro- and by its agency they are purified and se- 
gen, of one prime proportion of chlorine, parated from one another, in the inverse 
and fiye of oxyeen, exists in all the hyper- order of their solubility. The most exten- 
oxymuriates (chlorates), but he does not sive series of experiments on the solubility 
support his proposition by any proof. The of salts, which has been published, is that 
hyperox3rmuriates were shown by Sir H. of Hassenfratz, contained in the 27Ui, 28th. 
liavy. in 1811, to be composed of one prime and 31st volumes of the Armalea de Chimie. 
of chlorine, one of a basis, and six of oxy- Dr. Thomson has copied them into the 3d 
gen. Now hydrogen, in the liquid chloric volume of bis System; and I should also 
acid of M. Gay-Lussac, may be considered have willingly followed the example, were 
as acting the part of a base; and to be ex- I not aware from my own researches, that 
changed for potassium in the salt hypo- several of Hassenfratz's results are errone- 
thetically called chlorate of potash. It is ous. It is four years since I commenced a 
an important circumstance in the law of very extensive train of experiments on this 
definite proportions, that when one metal- subject, so important to the practical che- 
lic or inflammable basis (potassium or by- mist, but unforeseen obstructions have 
drogen, for example), combines with ccr- hitherto prevented their completion. Many 
tain proportions of a compound as bexoxy- of Hassenfratz's determinations, however, 
genated chlorine, all the others combine are very nearly correct. But his statement 
with the same proportions. of the relation between the density of 

M. Gay-Lussac states, that if the chloric slaked lime, and the proportion of its com- 
acid be not admitted as a pure combina- bined water, is so absurd, that I wonder 
tion of chlorine and oxygen, neither can that a person of his reputation should have 
the hydronitric or liydrosulphuric acids be published it, and that Dr. Thomson should 
admitted as pure combinations of oxygen, have embodied it in his System. In one 
This is perfectly obvious. An acid, com- experiment, 10000 grains of lime, sp. gr. 
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1.5949, combined with 1630 of water, gke M. Gay-Iiostac has ree^tly iiubfiAed in 

296, an 
of salts, 
W|iicb I shall make a few extraets. 
of sp. gr. 0.973. Four parts of linie, sp. One is astonished, says this excellent die- 
gr, 1.4558, combined with 1 of water, are mist, on perusing the different chemical 
stated to yield a hydrate of sp. gr. 1.400; works, at the inaccuracy of our knowledge 
and with 2 of water, of specine gravity respecting the solubility of the salts. They 
0.8983! Now, the last proportion £rms & satisfy themselves with the common obser* 
mass g^reatly denser than water, instead of vatioD, that the salts are more soluMe in 
being much lighter than proof spirits. hot than in cold water, and with the solubi- 
" Mr. Kirwan has pointed out,** says Dr. llty of a few of them at a temperature usu- 
Thomson, " a very ingenious method of es- ally very uncertain; yet it is upon tfau pro- 
timating the saline contents of a mineral perty of salts that their mutual decemposi* 
water whose specific gravity is known; so tion, their separation, and the di£fereht pro- 
that the error does not exceed one or two cesses for analyzing them depend. As a 
parts in the hundred. The method is this: chemical process, the solution of the saMs 
—subtract the specific gravity of pure wa- deserves peculiar attention; for though the 
ter from the specific gravity of the mineral Causes to which it is due are the same ss 
water examined (both expressed in whole those which produce other comUnatioiM, 
numbers), and multiply the remunder by vet their eflects are not similar. It is to 
lA The product is the saline contents, in be wished that this interesting part of che- 
a quantity of the water, denoted by the mistry, after remaining so long in vague 
number employed to indicate the specific generalities, may at last enter the domsin 
gravity of distilled water. Thus, let the of experiment; and that the sohibifity of 
water be of the specific gravity of 1.079, each body may be determined, not merely 
or in whole numbers 1079. Then the spe- fbr a fixed temperature, but fbr variaUe 
cific gravity of distilled water will be 1000. temperatures. In the natural sciences, and 
And 1079—1000 x 1-4= 110.6== saline especially in chemistry, general concfai- 
contents in 1000 parts of the water in sions ought to be the result of a minute 
question; and, consequently, 11.06 (errone- knowledge of particular facts, and should 
ously printed 110.6), in 100 parts of the not precede that knowledge. It is only 
aame water.'* Divested of its superfluous afler having acquired this knowledge, that 
tautology, this rule is; multiply by 140 the we can be sure of the existence of a coin- 
decimal part of tbie number, representing mon type, and that we can venture to state 
the sp. gr. of the saline solution, and the facts in a general manner, 
product is the dry salt in 100 grains. The determination of the quantity of sslt 
"This formula," adds the Doctor, "will which Vater can dissolve is not a very difi- 
often be of considerable use, as it serves cult process. It consists in saturating tbe 
as a kind of standard to wbich we may Water exactly with the salt whose solubility 
compare our analysis." StfEtem, vol. iil. p. we wish to loiow at a determinate tempera- 

231. . * ture, to weigh out a certain quantity 01 that 

In the article Caloric of this Diction- solution, to evaporate it, and weig^ the sa- 

ary, the reader will find the following pas- line residue. However, the saturation of 

sage:—" I did not so far violate the niles water may present considerable uncertain- 

of philosophy, as to make a general infe- ty, and before going further, it is proper to 

rence from a particular case, a practice, it examine the subject 

must be confessed, too common with some We obtain a perfectly saturated saline 

chemical writers." The present instance solution in the two following ways. By 

is very instructive. For Mr. Kirwan, the heating the water with the salt, and allow- 

original author of this formula, I entertain ing it to cool to the temperature whose 

the highest esteem. He devoted himself, solubility is wanted; or by putting into coU 

witb distinguished zeal, candour, and sue- water a great excess of salt, and gradual^ 

cess, to the cultivation of chemistry, and elevating the temperature. In each case, 

when he wrote, an empirical rule like the it is requisite to keep the final temperature 

S receding was a very pardonable error, constant for two hours at least, and to stir 

lut, at the present day, it is ridiculous to the saline solution frequently, to be quite 

hold it forth ae a kind of standard. With sure of its perfect saturation. By direet 

solutions of nitre and common salt, it gives experiments made with much care, M. 

tolerable approximations; and hence, I fan- Gay-Lussac ascertained that these two pro- 

cy that from these solutions the rule must cesses give the very same result, and that 

have been firamed. But for solution of sul- of consequence they may be employed in- 

phate of soda, this A?in</o/*9/aflc/arcf gives a differently. 

quantity of dry salt nearly double, and for Yet Dr. Thomson says, he found that 

tiiat of sal ammopiac, less than one-half tbe water retains more oxide of arsenic when 

«BaI quantity present. saturated by cooling, than when put in cob- 
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tact with tlie oxide without any cleTation 
oi temperature; but the reason I am per- 
suaded was that he employed too little ox- 
ide of arseDic relatiTely to the water, and 
tlimt he did not. prolong the contact suffi- 
ciently. We perceive in fact, on a little 
xeflection, that saturation follows in its pro- 
Ijjress a decreasing geometrical progres- 
sion, aud that the time necessary for com- 
pleting it depends upon the surface of con- 
tact of the solvent and the body to be dis- 
solved. 

It happens oflen that the solution of a 
salt which does not crystallize, and which, 
for that reason, we consider as saturated, 
yields saUne molecules to the crystals of 
the same nature plunged into it; audit has 
been concluded from this, that the crystals 
of a salt impoverish a solution, and make 
it sink below its true point of saturation. 
The fact is certain; it is even very general; 
but I am of opinion that it has been ill ex- 
iribdned. 

Saturation in a saline solution of an in- 
Tariable temperature, ia the point at which 
the solvent, always in contact with the salt;, 
can neither take up any more, nor let go 
any more. This point is the only one which 
should be adopted, because it is determin- 
ed by chemical forces, and because it re- 
mains constant as long as these forces re- 
main constant. According to this definition, 
every saline solution which can let go salt 
without any change of temperature is of 
necessity supersaturated. It may be shown 
that, in general, supersaturation is not a 
food, point, and that the cause which pro- 
duces it, is the same as that which keeps 
water liquid below the temperature at 
which it congeals. 

**! shall now give an account of the ex- 
periments which I have made on the solu- 
bility of the salts. 

''Having saturated water with a salt at 
a determinate temperature^ as I have ex- 
plained above, I take a matrass capable of 
holding 150 to 200 grammes of water, and 
whose neck is 15 to 18 centimetres in 
ienj^. After having weighed it empty, it 
is uled to about a fourth part with the sa- 
fine solution, and weighed again. To eva- 
porate the water, the matrass is laid hold 
of by the neck by a pair of pincers, and it 
if kept on a red-hot iron at an angle of 
•bout 45*, taking care to move it continu- 
ally, and to give the liquid a rotatory mo- 
tion» ih order to favour the boiling, and to 
prevent the idolent bubbling up which is 
fery conunon Mdth some saline solutions, as 
soon as, in consequence of evaporation, 
they begin to deposite crystals. When the 
fafine mass is dry, and when no more aque* 
oos vapours are driven off at a heat nearly 
faised to redness, I blow into the matrass 
by Bieans of a glass tube fitted to the noz« 
ue of a pair of bellowii in order to drive 



out the aqueous vapour which fills it. The 
matrass is then allowed to cool, and weigh- 
ed. I now know the proportion of water 
to the salt held in solution, and this is ex- 
pressed by representing the quantity of 
water to be 100. Each of the following 
results is the mean of at least two experi- 
ments:— 

Solubility of Chloride of Potassium. 



Temperature 

eentigrade, 

O.OO** 

19.35 

52.39 

79.58 

109.a0 



Chloride tUaaohed 
by 100 vfoier. 
29.21 
34.53 
43.59 
50.93 
59.26 



Solubility of Chloride of Barium. 

Temperature 

centigrade, 

15.64* 

49.31 

74.89 

105.48 



Salt dieaolved in 
100 water. 
34.86 
43.84 
50.94 
59.58'» 



In these experiments, the chloride of ba- 
rium is supposed to be anhydrous; but as 
when it is crystallized it retains two pro- 
portions of water, 22.65, for one of chlo- 
ride, 131.1, we must of necessity, in order 
to compare its solubility with that of other 
salts, increase each number of solubility 
by the same number multiplied into the 
ratio of 22.65 to 131.1, and diminish by as 
much the <]^uantity of water. On making 
this correction, the preceding results wiu 
be changed into the following>^ 



Temperaiure, 


SMi diu. in 100 water, 


15.64« 


43.50 


49.31 


55.63 


74.89 


65.51 


105.48 


77.89 



Solubifity of Chloride of Sodium. 

Temperature, Salt dia; in 100 water, 

13.89* 35.81 

16.90 35.88 

59.93 37.14 

109.73 40.38 

Solubility of Sulphate of Potash. 

Temperature, Salt diaa. in 100 water. 

12,7^ 10.57 

49.08 16.91 

63.90 19.29 

101.50 26.33 

Solubility of Sulphate of Magnesia. 
Tmnperature, Salt diaa. in 100 iMter. 



14.58* 

39.86 

49.08 

64.35 

97.03 



32.76 
45.05 
49.18 
56,75 
72.30 



SAL 

The Btilphate of magnesia is here sup- 
posed anhydrous; but as it crystallizes re- 
taining seven portions of water, 79.3, for 
©ne proportion of salt, 74.6, each number 
which expresses the solubility, must be in- 
creased by this number multiplied by the 
ratio of 79.3 to 74.6, and the corresponding 
quantity of water diminished as much. We 
shall thus have for the solubility of crys- 
tallized sulphate of magnesia the following 
results: — 



Temperature, 

14.58*' 

39.86 

49.08 

64.35 

97.03 



103.69 
178.34 
212.61 
295.13 
644.44 



These results are no longer proportional 
t« the temperatures; they augment in i 
much greater ratio. 



Solubility of Sulphate 


of Soda. 




Salt tohihle \ 


in 100 voter. 


Temperaiurt, 


Jlnhtfdrout. 


Crtfttailixed. 


0.00« 


5.02 


12.17 


11.67 


10.12 


26.38 


13.30 


11.74 


31.33 


17.91 


16.73 


48.28 


25.05 


28.11 


99.48 


28.76 


37.35 


161.53 


30.75 


43.05 


215.77 


31.84 


47.37 


270.22 


32.73 


50.65 


322.12 


33.88 


50.04 


312.11 


40.15 


48.78 


291.44 


45.04 


47.81 


276.91 


50.40 


46.82 


262.35 


59.79 


45.42 




70.61 


44.35 




84.42 


42.96 




103.17 


42.65 
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Solubility of Nitre. 
Temperature. Soft dies, tn 100 ttier. 



0.00« 
5.01 
11.67 
17.91 
24.94 
35.13 
45.10 
54.72 
65.45 
79.72 
97.66 



13:32 

16.72 

22.23 

29J1 

38.40 

54.82 

74.66 

97.05 

125.42 

169.27 

236.45 



We see by these results, that the solubi- 
lity of sulphate of soda follows a very sin- 
gular law. After having increased rapidly 
to about the temperature of 33**, where it is 
at its maximum, it diminishes to 103.17^, 
and at that point it is nearly the same as 
at 30.5.* The sulphate of soda presents 
the second example of a body whose solu- 
bility diminishes as the temperature aug- 
ments; for Mr, Dalton has already observed 
the same property in lime. 

Solubility of Nitrate of Barytes. 

Temperature* Salt diss, in 100 -water* 

O.OO* 5.00 

14.95 8.18 

ir,62 8.54 

37.87 13.67 

49.22 17.07 

52.11 17.97 

73.75 25.01 

86.21 29.57 

.W1.65 S548 



Solubility of Chlorate of Potash. 
Temperature. 

0.00® 3.33 

13.32 5.60 

15.37 6-03 

24.43 8.44 

35.02 12.05 

49.08 18.96 

74.89 35.40 

104.78 60.24 

Plate Vm. exhibits a perpendicular 8e^ 
tion through the middle of the salt mine 
of Visachna, on the south-west of the Car- 
pathian mountains. 

1. A stratum of vegetable mould. 

2. Stiff yellow clay. 

3. Gray and yellow clay, mixed with spot! 
and veins of sand and ochre. 

4. Grayish-blue clay. ^ 

5. Fine white sand. 

6. Black, fat, bituminous clay, immtii' 
ately covering the bed of salt. 

7. The body of salt, divided into inclined 
strata. This has been penetrated to the 
depth of about two hundred yards. It « 
traversed by veins (8, 8,) of a bitunftinous 
clay, of the same nature as that at 6. This 
clay contains sulphate of lime. 

A. The shaft by which the salt ia dim 
Up. . 

C. The shaft through which the wort- 
men pass up and down by means od ladder 
placed in it. 

D. A shaft that receives the rain-water, 

and conducts it to the drain F. ., 

B. A shaft that receives rain-water, ana 
conducts it into the gallery £. . 

E. E, F. Sections of two circular gaDenc' 
surrounding the shafts A and C, which col- 
lect the waters that penetrate between tw 
strata of clay, and conduct t^®°*_f^^ 
drain " 



edoff 



ain F, through which they are <»^<^ ""; 
H, H. A conical space hollowed out ^ 
the rock salt in working it. . ^ 

a, a, a, a. Pieces of timber driven into w 
bed of salt, and supporting all the wooo- 
work of the shafts. , .^-- 

b, b, b, b. Sheep-skins, nailed on tK» 
pieces of timber, to keep them from w • 

c, c. Bags in which the salt isdn^T 

d, d, d. Cuts for extracting Ac n^^ ™ 
•blong s«[uares^ 
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«, e. Blocks of salt ready to be put into ^ t, i, i. Heaps of salt dravn out of tkc 

\he hags and drawn up. basins E, E, and left to drain. 

When this salt is impure, it must be dis- K, K. The salt collected together ia 

Bolved in water, in order to purify it. larger heaps, and left to drain still more. 

The water of the ocean contains our The water of the sea is let into these re- 

xnost ample store of salt, but not the rich- servoirs in the month of March. It af- 

«st. If we had no means of obtaining the fords, as is apparent, a vast surface for 
muriate of soda from it, but by the heat of evaporation. The first reservoir is intend- 
fires, salt would be an expensive article of ed to detain the water till its impurites 

consumption. Recourse, therefore, has have subsided, while at the same time the 

been had to two methods of attaining this evaporation commences in it. From this 

purpose: 1st, by natural evaporation; 2d, the other reservoirs are supplied, as their 

by natural and artificial evaporation com- water evaporates. The salt is considered 

bined. as on the point of crystallizing, when the 

In the first case, the salt is extracted by water begins to grow red. Soon after 
means of brine-pits. These are large shal- this, a pellicle forms on the surface, which 
low pits, the bottom of which is veiy breaks, and falls to the bottom. Some- 
smooth, and formed of clay. They are times the salt is allowed to subside in the 
made near the sea-shore, and consist of, first compartment, sometimes it is made to 

1st, A large reservoir, deeper than the pass on to others, where a larger surface 

proper brine-pits, and dug between them is exposed to the air. In eitlier case the 

and the sea. This reservoir communicates salt is drawn out, and left upon the borders 

with the. sea by means of a channel provi- of the pans to drain and dry. In this way 

ded with a sluice. On the sea-shore, these it is collected two or three times a-week, 

leserroirs may be filled at high water, but toward the end of the operation. 

the tides are rather inconvenient than ad- The salt thus obtained, partakes of the 

vantageous to brine-pits. colour of the bottom on which it is form- 

2dly, The brine-pits properly so called, ed; according to the nature of which, it is 
which are divided into a number of com- white, red, or gray. The last is frequently 
partments by means of little banks. All called green salt. Sea-salt has the incon- 
tbese compartments have a communication venience of tasting bitter, if used imme- 
with each other, but so that the water fre- diately after it is made- This is owing to 
quently has a long circuit to make from one the muriate of lime and sulphate of soda, 
set to another. Sometimes it has four or with which it is contaminated. By expo- 
five hundred yards to flow before it reaches sure to the air for two or three years it is 
the extremity of this sort of labyrinth. The in part freed from these salts, 
various divisions have a number of singular 

names, by which they are technically dis- Explanation of Plates X and XL • 

ting^ished, and differing much in dinerent Fig. 1. Plan of the salt pans, 

places. No. 1. Small pan. 

The brine>pit8 should be exposed to the No. 2. Graduating pan. 

north, north-east, or north-west winds. No. 3. Preparing pan. 

Plate IX. exhibits 'a plan of a set of Ko. 4. Crystallizing pan. 

brine-pits. The arrangement of^ the plates of iron. 

A, A. The great reservoir, into which which compose these pans, is shown in 
the water flows through the sluice a. No. 2. 

B, B, B. The second reservoir. Into a, a. Elevation on which the salt is pla- 
this the water enters by a subterranean ced to drain, as it is taken from the crys- 
channel at 6, and, circulation through the tallizing pans. 

several divisions in the direction of the b, 6, b. Wooden partitions, which sepa- 

shaded line, finds its exit at d» rate the chambers. 

c, c, c, c. Narrow banks of earth sepa- c, c, c. A raised wooden ledge, which 

rating the divisions. surrounds the pans. 

C, C, C. The third reservoir. The wa- Fig. 2. Section of the evaporating cham- 
ter, on quitting the second reservoir, en- her, which contains the pans 1 and 2, in 
ters, through an aperture at J, the long the line C, D. 

narrow channel d, e,/,^. A, whence it flows d, d, d. Heat-tabes, which give heat to 

into C, C, C, as it had before done into B, the small pan, and contribute to heat the 

B, B. others. 

p, D, D, D. The fourth reservoir, into e, e, e. Fire-place for the pans, 

which the water flows, as shown in the i, », i. Pillars of cast iron, over the gra- 

plate, from the third reservoir; and from tings ^, ^, ^, which support the bottoms of 

which it is ultimately distributed among the pans. 

the small square basins E, E^ B, Z, E^ Z, h. Wooden chamber, which contains tiie 

B> £. two pans. 
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k* Opening by vhich the fmpours escape, at Bex, with the improremeata lately made 

Fijr, 3. Section of the eraporating cham- in it by M. Fabre. 

ber, which contains the pans 3 and 4, in A. Transverse section of the boHdiB^. 

the line A, B. B. Longitudinal section. 

a. Elevation on which the salt from the c, c, c. The faggots of thomf, piled qi 

crystallizing pans is pUbced to drain, in two tiers below, and one above. 

The other letters indicate the same parts ii» a. Wooden troughs, to distribute the 

as in the preceding figures. salt water over these faggota. 

Fig. 4. Method in which the plates of C, C. Plan and perspective view of these 

iron are joined to form tiie pans. troughs. 

a. The iron plate. b, b, 6. Angular notches, through which 

b. The iron gutter, which receives the the water runs out in slender streams, pre* 
edges of the plates, and is strongly fasten- aenting a large surface to the air. 

ed with screws. e. Roof, covered with tiles, not laid flat^ 

^ I. Pillars of cast iron, which support but raised so as to admit a free circulatioa 

the bottom of the pan. of air between them. 

Sometimes the water is evaporated to «t <*• Reservoir, into which the coneeA* 

dryness; but this is rarely done, because trated salt water flows, and from which it 

for this the water must contain no muriate " pumped up to the troughs, to be ^stri- 

of soda. Commonly the mother-water U t«ted afresh over theiaggots. 

left, containing chiefly the deliquescent . Jhe sUte of the air has a conaiderabie 

salts, which are muriates of lime and mag- influence on the celerity of the concentm* 

nesia. These salts, while they increase the ^^n. A cool, dry, And moderate wind is 

bulk of the mother-water, add also to tlie favourable to it; while duU, damp, and hg- 

consumption of fuel, and render the salt 87 weather sometimes even adds to the 

obtained bitter and deliquescent quantity of water. 

pensive. It must be concentrrted there- ^^^^t^'/^^jST^^K!^^^"''^ 

EL. !.„ ..._. >k..n.. ^..^vj.. wunuus are fond of it, and that it appean 

fore by some cheaper mode. ^^ ^ beneficial to theii, when mi^Si^ 

Now It IS well known, Uiat, to promote their food. Wood steeped in a solution of 

and accelerate Uie evaporation of a fluid, it, so as to be thoroughly impregnated with 

It should be made to present a large sur- it, is very difficult of combustion: and in 

face to the air. To effect this, the water Persia it is supposed to ineveiit tinbei 

Is pumped up to the height of nine or ten from the attack of worms, for which par^ 

yards, and made to fall on piles of faggots pog© it is used in that country. Bruce in. 

built up in the shape of a wall. The wa- formg ^^^ jh^t in Abyssinia it is used as 

ter, distributed uniformly over these by money; and it is very probable, that the 

means of troughs, is minutely divided in piUars of fossil glass, in which tiie Abys- 

its descent, and thus experiences a consi- sinians are said by Herodotus to have en. 

derable evaporation. The same water is closed the bodies of their relations, were 

frequently pumped up twenty times or nothing but masses of rock salt, which is 

more, to bring it to the degree of concen- yery common in that part of Africa. 

tration necessary. This operation is call- Salt was supposed by the ancients to bo 

ed s^raduatmgr, and the pdes of thorn fag- ,o detrimental ta wgeUtion, that, when a 

gou thus erected are termed graduatim field was condemned to sterility, it was 

^^^**^9' customary to sow it with salt. Modem 

These piles are covered with a roof, to agriculturists, however, consider it as a 

shelter them from the rain, are made about useful manure. 

five yards thick, and are sometimes more • We are indebted to Dr. Heiuy for a 

than four hundred yards long. They very able and elaborate investigation rf 

should be so constructed that theur sides the different varieties of common salt The 

may face the prevailing winds. following table contains die general sUtc- 

Plate XII. represents a graduation house ment of his experiments. 
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1000 parts 5y weight consist of 






Kind of »alt. 




Ubc'i, 
Martin's^ 



^ Is fScotch (common), 
3 I J Scotch (Sunday), 
«£ I ]L»jnnin{^ton(conmion) 
I I iDitto (cat), 

I j» rCraihed rock, 

B^ jFiihery, 
4^1 Common, 
p Lstoved, 



3 s. 
5^ 



9 
12 
10 

4 
1 
2 
1 

10 
1 
1 
1 




traee 
do. 
do. 



0.^ 
0.* 
0.* 
0.* 



te 






3 

3i 

2 

38 

Hi 

a 

5 

'o:r 

0.} 



3 

3J 

2 

38 

Hi 
11 

5 

0.^ 
1 
1 
1 



I 
? 



23J 

19 

19i 

15 

12 

15 

1 

6i 

11* 

14^ 
15^ 



Is 



*i 

6 

m 

4J 
35 
S 



If 



28 
25 
23} 

32i 
16i 
50 
6 

6i 

11* 

144 
15i 



Pure 
inuriate 
rf 9oda. 



40 

404 

35| 

64 
29 
63 
12 

16} 
13* 
16i 
17i 



960 

959i 

964* 

935i 
971 
937 
988 

983* 
986} 
983i 
982i 



^lii sea sak prepared by rapid evapora- 
fion, the insoluble portion is a mixture of 
carbonate ^ Hme with carbonate of mag- 
nesia, and a fine siliceous sand; and in the 
ttilt prepared from Cheshire brine, it is al- 
aiost entirely carbonate of lime. The in- 
•okiUe pi^ of the less pure pieces of rock 
aak is diiefly a marly earth, with some sul- 
phate tf lime. The quantity of this im- 
purity, as it is stated in the table, is consi- 
derably below the average, which in my 
experiments has varied from 10 to 45 parts 
te 1000. Some estimate of its general pro- 
portion, when ascertained on a larger scale,* 
may be fbrmed from the fact, that gorem- 
m^it, in levyingthe duUes, allow 65 pounds 
to the bushel of roek salt, instead of 56 
pounds, the usual weight of a bushel of 
salt"— ifenry. Phil. Trans, for 1810, part 
1st The enormous contamination of the 
Scotch Tariety wiHi that septic bitter Salt, 
muriate of magnesia, accords perfectly with 
my own experiments, and is a reproach to 
the country. 

'*That kind of salt then,'* says this able 
chemist, ** which possesses most eminently 
the combined properties of hardness, com- 
pactness, and perfection of crystals, ^11 be 
best adapted to the purpose of packing fish 
and other provisions; because it will remain 
permanently between the different layers, 
or inll be very gradually dissolved by the 
fluids that exude from the provisions; thus 
famishing a slow but constant supply of 
saturated brine. On the other hand, for 
the purpose of preparing the pickle, or of 
striking the meat, which is done by immer- 
sion in a saturated solution of salt, the 
smaller grained varieties answer equally 
well; or, on account of their greater solu- 
bility, even better," provided they be equal- 
ly pure. His experiments show, that in 
compactness of texture the large grained 
British salt is equal to the foreign bay salt. 



Their antiseptic qualities are also the 
same.* 

Salt (Axxoniacal, Fixsd). Muri- 
ate of lime. 

Salt (Ax)coNiACAL,SECRBT)of Glau- 
ber. Sulphate of ammonia. 

Salt (Arsewical, Neutral) of Mac- 
quer. Superarseniate of potash. 

Salt (Bitter, Cathartic). Sulphate 
of mag^sia. 

Salt (Common). Muriate of soda. See 
Acid (Muriatic): also end of the article 
Salt, and Rock Salt. 

Salt (Digestive) of Sylvius. Ace- 
tate of potash. 

Salt (Diuretic). Acetate of potash. 

Salt (Evsom). Sulphate of magnesia. 

Salt (Febrifuge) OF Sylvius. Mu- 
riate of potash. 

Salt (Fusible). Phosphate of ammo- 
nia. • 

Salt (Fusible) of Urine. Triple 
phosphate of soda and ammonia. 

Salt (Glauber's). Sulphate of soda. 

Salt (Green). In the mines of Wie- 
liczka the workmen give this name to the 
upper stratum of native salt, which is ren- 
dered impure by a mixture of clay. 

Salt (Marine). Muriate of soda. 

Salt(Marine,Argillaceous). Mu- 
riate of alumina. 

Salt (Microcosmiq). Triple phos- 
phate of soda and ammonia. 

Salt (Nitrous Ammoniacal). Ki- 
trate of ammonia. 

Salt of Amber. Succinic acid. 

Salt OF Benxoin. Benzoic acid. 

Salt of Canal. Sulphate of magne- 
sia. 

Salt ofColcothar. Sulphate of iron. 

SaltofEgra. Sulphate of magnesia. 

Salt of Lemons (Essential). Su- 
peroxalate of potash. 

Salt of Saturn. Acetate of lead. 
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6A1.T ov Sbsliti. Sulphate of ilU|^- ttanee in nature. The blue Tatiety or 8^ 

liesia. phire, is harder than the ruby. Biittte. 

Salt op Sbzoitbttb. Triple tartrate Sp. gr. 4 to 4.3. Ita conatitueota are»^ 

of potash and soda. JShit. Bed. 

Salt OF Soda. Subcarbonate of soda. Alumina, 98.5 9Q.0 

Salt or SoaasL. Superozalate'of pot- lime, 0,5 T.O 

ash. Oxide of iron, 1. 1.3 

SaltovTastar. Subcarbonateofpot- loss 1.8 

tab. ' ■ 

Salt ov Vitriol. Purified sulphate 100.0 100.0 

of zinc. Klapr^tk, Chenewx. 

Salt ev Wisdom. A compound muri- 
ate of mercury and ammonia. See Aasx- Infusible before the blow-pipe. It becomes 
VROTK. electrical by rubbing, and retains its elec- 

Salt (Pbrlatb). Phosphate of soda- tricity for several hours; but does not be- 

Salt (Poltcrrbst) or Glasbr. Sul- come electrical by heating. It occnra in 

phate of potash. alluvial soil, in the vicinity of rocka belong* 

Salt (Sedativb). Boracic acid. ingtothe secondary or floetz-trap forma- 

Salt (Spirit ovV Muriatic acid was tion,and imbedded in g^^ss. It is found at 

formerly called by this name, which it still Podsedlitz and Trebiitz in Bc^iemia, and Ho- 

retains in commerce. henstein in Saxony; ExpaiUy in France; and 

Salt (Sulphureous) opStakl. Sul- particularly beautiful in the Capelanmoun- 

phite of potash. tains, 12 days journey from Sirian a city of 

Salt (Wonderful). Sulphate of soda. Pegu. Next to diamond, it ia the moat va- 

Salt ( Wonderpul Pbblatb). Phos- luable of the gems. The white and pale blue 

phate of soda. Varieties, by exposure to beatt become aoow- 

- Saltpetre. Nitrate of potash. white, and when cut exhibit so hi^h ade- 

Sand. Sand is an assemblage of small gree of lustre, that they are used in place 

•tones. of diamond. The most highly prized va^ 

Sand-bath. See Bath. rieties are the crimson and carmine^red; 

S ANDARiG Gum. a resin in yellowish- these are the oriental rvhy of. the jewelkc; 

white tears, possessing a considerable de-. the next is aappfdre, and last, the yellow^ 

gree of transparency. or oriental topaz. The aateriaa or 8tar-stooe» 

Sandi VBR, or Glass-call. This is a is a very beautiful variety, in which theco* 

saline matter, which rises as a scum in the lour is generally of a reddish-violet» and 

pots or crucibles in which glass is made. ^e form a rhomboid, with truncated apices* 

* Sanguipication. That process of which exhibit an opalescent lustre. A si4>- 
living animals by which chyle is converted phire of 10 carats weight, is considered to 
into blood. I had entertained hopes of be- be worth fifty guineas. -*-Jaifitf«0it.* 

ing able to present some definite facts on * Saphirin. Haiij^e.* 

this mysterious subject, but have been dis- * Sarcolite. A variety of analcirae.* 

appointed. The' latest and best essay on • Sarde, or Sardoin, a variety of car- 

aanguification is tl^t of Dr. Prout, in the nelian, which displays on its sumce an 

Annals of Philosophy for April 1819.* agreCsible and rich reddish-brown colour, 

* Sapp are. Cyanite.* but appears of a deep blood-red, when held 

* Sapphire. A sub-species of rhom- between the eye and the light.* 

boidal corundum. It is the 7>Ze«i0 of Haiiy, * Sardonyx. Another variety, com- 
and the perfect corundum of Boumon. The posed of layers of white and red carnelian.* 
oriental ruby and topaz are sapphires. * Sassoline. Native boracic acid. It 
Colours blue and red; it occurs also gray, is found on the edges of hot springs near 
white, green, and yellow. It occurs in blunt Sasso, in the territory of Florence. It con- 
edged pieces, in roundish pebbles, and crys- sists of boracic acid 86, ferruginous aul- 
tallized. The primitive figure is a slightly phate of manganese 11, sulphate of lime 3. 
acute rhomboid, or double three-sided py- ^^Klaproth.* 

ramid, in wjiich the alternate angles are * Sat in Spar. Fibrous limestone; which 

86° 4' and 93® 56'. The following are the see.* 

usual forms: — a very acute, equiangular. Saturation. Some substances unite 
six-sided pyramid; the same truncated on in all proportions. Such, for example, are 
the summit; a perfect six-sided prism; an acids in general, and some of the salts with 
acute, double, six-sided pyramid; the same water; and many of the metals with each 
acuminated, or truncated in various ways, other. But there are likewise many sub- 
Splendent, inclined to adamantine. Clea- stances which cannot be dissolved in a flu- 
vage parallel with the terminal planes of id, at a settled temperature, in any quan- 
the prism. Fracture conchoidaJ. From tity beyond a certain proportion. Thus 
transparent to translucent. Refracts dou- water will dissolve only about one-third of 
ble. After diamond, it is the hardest sub- its weight of common salt; and, if more be 
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nddtd, it will remain solid. A fluid, wfaich tuenU are, sUica 45, alumina 33, lime 17.6, 
holds in solution as much of any substance natron 1.5, potash 0.5, iron and manganese 
as it can dissolve, is said to be saturated l.'^Laugrier, It occurs in the neighbour- 
with it. But saturation with one substance hood of Arendal in Norway, associated 
does not deprive the fluid of it;s power of with magfnetic ironstone, feldspar, &c. 
acting on and dissolving some other bodies, 2. Foiiated tcapoHte. Colours gray, green, 
and in many cases it increases this power, and black. Massive, disseminated, and 
For example, water saturi^ed with salt wiU crystallized in low eight-sided prisms, flat- 
dissolve sugar; and water saturated with ly acuminated with four planes. Splen- 
carbonic acid will dissolve iron, though dent, vitreous. Fracture small grained un- 
vithout this addition its action on this me- even. Translucent. Streak white. Brittle. 
tal is scarcely perceptible. Hardness and sp. gr. as preceding species. 
The word saturation is likewise used in It is found in granular granite or •wMteHone^ 
•iK^er sense by chemists: tiie union of two in the Saxon Erzegebirge. 
principles produces a body, the properties 3. Compact tcapoUte. Colour red. Crya* 
of which difier from those of its component tallized in long, acicular, four-sided prisms, 
parts, but resemble those of the predomi- which are often curved. Glistening. Opaque. 
Bating principle. When the principles are Hard in a low degree. Easily frangible. 
in such proportion that neither predomi- It occurs with the others in metalliferous 
nates, they are said to be saturated with beds at Arendal. 
each other; but if otherwise, the most pre- 4. See Blaolite.* 
dominant principle is said to be sub-satu- *Scuaai.stein. See Tabular Spar.* 
yated or undersaturated, and the other su- * Schaum Karth. See Aphritr.* 
persaturated or oversaturated. *Sche£lium. Tungsten.* 

* Savssurits. Colours white, gray, and * Schiefer Spar. See Slate Spar.* 
green. Massive, disseminated, and in rolled * Schiller Spar. This species con- 
pieces. Dull. Fracture splintery. Faintly tains two sub-species; bronzite and com- 
translucent on the edges. Diflicultly fran« men schiller spar. See Bronzite.* 
gible. .Hard, scratching quartz. Meagre Cotnmontchiiler spar. Colour olive green, 
to the feel. Sp. gr. 3.2. it melts on the Disseminated, and in granular distinct con- 
edges and angles. Its constituents are, si- cretions. Splendent and metallic-pearly, 
lica 49, alumina 24, lime 10.5, magnesia Cleavage single. Opaque. Softer than 
375, natron 5,S, iron 6.S — Klaproth, It oc- bronzite. Streak greenish gray. Easily 
curs at the foot of Mount Rosa. Professor frangible. Sp. gr. 2.882 ? It occurs im- 
Jameson places it near Andalusite.* bedded in serpentine in Fetlar and Unst in 

* Scales of Fish, consist of alternate Shetland, and at Portsoy in Banfi'shire ; also 
layers of membrane and phosphate of lime.* in Skye, Fifeshire, Calton-hill, near Dum- 

* Scales of Serpehts, are composed barton, between Ballantrae and Girvan in 
of a homy membrane, without the calcare- Ayrshire, and in Cornwall. 

Labradore schiller spar. See Hyper- 
stsne.* 

* SciLLiTiN. A white transparent, acrid 
substance, extracted from squills; by Yo- 
gel.* 

* ScHMELZETEiN. Dipyrc.* 

* Schorl (Common). A sub-species 
of rhomboidal tourmaline. Colour velvet- 
black. Massive, disseminated, and crystal- 

Vofel, and Botdllon Lagrange,* lized in three, six, and nine-sided pnsms. 

* Scapolite, or Pyramidal Feld- Crystals acicular. Lateral planes, longitu- 
SPAR. Professor Jameson divides it into dinally streaked. Between shining and 
four sub-species; radiated, foliated, com- glistening. Fracture conchoidal, or uneven. 
pact red, and elaolite. Opaque. Streak gray. As hiu'd as quartz. 

I. JRadiated, Colour gray. Massive, in Easily frangible. Sp. gr. 3. to 3.3. It 

distinct concretions and crystallized. Pri- melts into a blackisli slag. Its constituents 

mitive figures a pyramid of 136^ 38' and are, silica 36.75, alumina 34.5, magnesia 

62° 56'. The secondary forms are, a rec- 0.25, oxide of iron 21, potash 6, and a trace 

tangular four-sided prism, acuminated or of manganese.-^iS!7a/^o/A. It exhibits the 

truncated. Lateral planes deeply longilu- same electric properties as tourmaline. It 

dinally streaked. Resinous, pearly. Cleav- occurs imbedded in granite, gneiss, &c. in 

1^ double. Fracture fine grained uneven. Perthshire, Banflshire, Cornwall, &c.* 

Translucent. As hard as apatite. Easily * Schorl (Blue). A variety of HaUy- 

fbmgible. Sp. gr. 2.5 to 2 8. Green sea- ne.* 

polite becomes white before the blow-pipe, * Schorl (Red and Titanitic). 

and melts into a white glass. Its consti- Rutilc* 

Vol. II. 34 



ous phosphate.* 
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* SeBoiiLiTK> m* SoRORLOvB Toi»At. wfaieh it tofidented 'mih» fytm «f i 
J^Sfcrdte of Werner. Colour, straw-yellow, bar-red powder, yiMing a speciea of fl8V<* 
Massire, composed of parallel prismatic ers, ai happens to solpfaur in the same ar« 
concretions, and crystallized in long six- camstances. The characterise smell of 
sided prisms. Glistening, resinous. Frac- horse-radish is not perceived, tiU the heat 
ture, small conchoidal. Translucent on the becomes great enough to occasion oizida^ 
edges. Nearly as hard as common topaz, i on. 

Brittle. Sp. gr. 3.53. Infusible. Becomes Selenium is not a good conductor of 

electric by heatkig. Its constituents are, heat We can easily Iwld it betwieen tiie 

alumina 51, silica 38.43, fluoric acid 8.84« fingers, and melt it at the distance of one 

— BerseUw, It occurs at Ahenburg in Sax- or two lines from the fingers, withoot per* 

ony, in a rock of quartz and mica, in por- ceiving that it becomes hot. It it abo a 

phyry.* non-conductor of electricity. On the other 

* Sblbkium. a new elementary body, hand, M. Berzelius was not able to render 
extracted by M. Berzelius from the pyrites it electric by friction. It is not hard; the 
of Fidilun, which, from its chemical pro* knife scratches it easily. It is britUe fika 
perties, he places between sulphur and tel- glass, and is easily reduced to powder. Hi 
lurium, though it has more properties in sp. gr. is between 4.3 and 4.32. 

common with the former than with the lat- The affinity of selenium for oxygen k net 

ter substance. It was obtained in exceed* Tery great. If we heat it in the air, with^ 

ingly small quantity from a large portion of out touching it with a burning body» it is 

pyrites. For the mode of extraction I roust usually volatilized without alteration; but 

refer to his long and elaborate papera, if it is touched by flame, its edges asanme 

translated from the Annales de Ghimie et a fine sky-blue colour, and it is volatilised 

Physique, ix. et $eq. into the Annals of Phi- with a strong smell of horse-radish. The 

losophy, for June, August, October, and odorous substance is a gaseous o»de of ae* 

December 1619, and January 1820. lenium, which, however, has not b^» ob- 

When selenium, afler being fused, be- tained in an insulated state, but only mixed 

Comes solid, its surface assumes a metallic with atmospherical air. If we heat aeleni- 

brilliancy of a very deep brown colour, re- um in a close phial filled with comnum air» 

sembling polished haematites. Its fracture till the g^atest part of it is evaporaledi 

is conchoids], vitrepus, of the colour of the air of the phial acquires the odour of 

lead, and perfectly metallic. The powder oxide of selenium in a very high d^ree. 

of selenium has a deep red colour, but it If we wash the air with pure water, the li* 

sticks together readily when pounded, and quid acquires the odour of the gaa; but M 

then assumes a gray colour and a smooth there are always formed traces of aelenie 

surface, as happens to antimony and bis- acid, this water acquires the proper^ of 

muth. In very thin coats, selenium is trans- reddening litmus paper feebly, and of be* 

parent, with a ruby-red colour. When coming muddy when mixed with solpho- 

heated it suflens; and at 212^ it is semi- retted hydrogen guB, Selenic oxid6 gas it 

liquid, and melts completely at a tempera- but very litUe soluble in water, and does 

ture a few degrees higher. During its not communicate any taste to it 

cooling it retains for a long time a sof^ and If we heat selenium in a large flask fiBed 

semi-fluid state. Like Spanish wax, it may with oxygen gas, it evaporates withoot 

be kneaded between the fingers, and drawn combustion, and the gas assumes the odour 

out into long threads, which have a great of selenic oxide, just as would Ittve hap- 

deal of elasticity, and in which we easily pened, if the suUimation had taken place 

perceive the transparency, when they are in common air; but if we heat the selenium 

flat and thin. These threads, viewed by in a glass baU of an inch diameter, in which 

transmitted lights are red; but, by reflected it has not room to volatilize and disperse; 

light, they are g^ay, and have the metallic and if we allow a current of oxygen gas to 

lustre. pass through this bidl, the selenium takes 

When selenium is heated in a retort, it fire, just when it begins to bml, and bunw 

begins to boil at a temperature below that with a feeble iflame, white towards the 

of a red heat. It assumes the form of a base, but green or greenish-blue at the 

dark yellow vapour, which, however, is not summit, or towards tlie upper edge. The 

so intense as that of the vapour of sulphur; oxygen gas is absorbed, and selenic acid 

but it is more intense than chlorine gas. is sublimed into the cold parts of the appa- 

Tbe vapour condenses in the neck of the ratus. The selenium is completely consu- 

retort, and forms black drops, which unite med without any residue. The excess of 

into larger drops, as in the distillation of oxygen gas usually assumes the odour of 

mercury. selenic oxide. Selenic acid is in the iatm 

If we heat selenium in the air, or in ves- of very long four-sided needles. It seems 

sels so large, that the vapour may be con- to be most readily formed by the actiott 

densed by the cold air, a red smoke is of nitro-muriatic acid on selenium. Tbe 

formed, which has no partioilar smelly and selenic acid does not melt with heat; but 
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it diminudiear a Uttle)|ii hvHk «t the hottett ruipiious marl. From theae septaria are 
fUmoe^ and then assumes the g^aseous form, manufactured that excellent material for 
It absorbs a little moisture from the air, so building under water, known by the name 
tiiftt the crystals adhere to each other, but of Parker's or Roman cement. — Jameton** 
tliey do not deliquesce. It has a pure acid • gsaosiTT. See Blood.* 
taste, which leaves a sUghtly burning sen- • Serpemtinb; common and precious. 
Mtion on the tongue. It is very soluble in i. Common. Colour green, of various 
€!tM water, and dissolves in ahnost every shades. Massive. DuU. Fracture, small 
goportion in boiling a-ater. M. Bcrzelius and fine splintery. Translucent on the 
mfers the eomposition of selenic acid, from edges. Soft, and scratched by calcareous 
jeTcral experiments, to be, spar. Sectile. Difficultly frangible. Feels 
Selenium, 71.261 100.00 1 prime 4.96 aomewbat greasy. Sp. gr. 2.4 to 2.6. Some 
Oxygen, 28.739 40.33 2 primes 2.00 varieties are magnetic. Its constituents 
If into a solution of selenic acid in muri- are, silica 32, magnesia 37.24, alumina 0.5, 
aticacid, we introduce a piece of zinc OP of Ume 10.6, iron 0.66: volatile matter and 
polished iron, the metal immediately as- carbonic acid 14.16.— iK«»yer. John and 
•ames the colour of copper, and the sele- Bose give 10.5 of water in it. It occurs in 
Bium is gradually precipitated in the form various mountains. It is found in Unst and 
of red, or brown or blackish flocks, accord- Fetlar in Shetland; at Portsoy; between 
ing as the temperature is more or less ele- Ballantrae and Girvan; in Cornwall ; and in 
vated. When seleniate of potash is heated the county of Donegal. 
with muriate of ammonia, selenium is ob- 2. Precious oerpentine. Of this there ai« 
tained by the deoxidating property of the two kinds, tlie splintery and conchoidal. 
MSmonia; but in this case we always lose a, SpHntery. Colour dark leek-green. 
a small quantity of selenium, which comes Massive. Feebly glimmering. Fracture 
over with the water in the form of an acid, coarse splintery. Feebly translucent Soft. 
if we pour dilute muriatic acid on the com- Sp. gr. 2.7. It occurs in Corsica, and is cut 
pound of selenium and potassium dissolved into snuff-boxes, Jkc. 
In water, selenuiretted hydrojg^n gas is b, Conchoidal Colour leek-green. Mas- 
evolved. Water impregnated with it preci- aive and disseminated. Glistening, resin- 
pitalesallthe metallic solutions, even those ous. Fracture flat conchoidal. Translu- 
of iron and zinc, when they are neutral, cent. Semi.hard. Sp. gr. 2.6. Its consti- 
Sulphur, -phosphorus, the earths, and the tuents are, silica 42.5, magnesia 38.63, Ume 
netals combine with selenium, forming se- 0.25, alumina 1, oxide of iron 1 5, oxide of 
lenlwets. Selenic acid neutralizes the ba- manganese 0.62, oxide of chrome 0.25, wa- 
•es. Selenium has been recently found in ter 15.2.— 7oAn. It occurs with foliated gra- 
Iwo minerals, one is from Skrickerum, in nular limestone in beds subordinate to 
the parish of Tryserum in Smoland.* gneiss, mica-slate, &c. It is found at Port- 

• ScoRXA. A variety of epidote.* soy, in Banffshire ; in the Shetland Islands* 

• Ska Froth. Meerschaum* and in the Island of Holyhead. It receives 
Sra Salt. Muriate of soda. See Acin a finer polish than common serpentine.* 

(Muriatic), and Salt. • Serum. See Blood and Milk.* 

• Ska Wax. Maltha, a white, solid, tal- * Shale. SiatO'Clay and bituminous 
lowy looking fusible substance, soluble in s/ate-eUty.* 

alcohol, found on the Baikal Lake in Sibe- Shells. Marine shells may be divided, 

ria.* as Mr. Hatchett observes, into two kinds: 

*SnBACXcAciD. SeeAG]D(SBBAciG).* Those that have a porcellanous aspect, 

Sbbatk. a neutral compound of sebaeic with an enamelled surface, and when bro- 

aeid with a base. ^ ken are often in a slight degree of a fibrous 

Sboatitb Salt. Boracic acid. texture; and those that have generally, if 

Sbl db Seighbttb. The triple tar- not always, a strong epidermis, under 

trate of potash and soda, or Rochelle salt, which is the shell, principally or entirely 

tSee Agio (Tartaric). composed of the substance called naci-e, or 

• Sblbhxtb. Sparry gypsum.* mother-of-pearl. 

^ Sbmiop AL. See Ofal.* The porcellanous shells appear to consist 

• Sbvtaria, or ludi helmontii, are sphe- of carbonate of lime, cemented by a very 
roidid concretions that vary from a few small portion of animal gluten. This ani- 
inchea to a ibot in diameter. When broken mal gluten is more abundant in some, how- 
in a longitudinal direction, we observe the ever, as in the patellae. 

hiterior of the mass intersected bv a num- The mother-of-pearl shells are composed 

ber of fissures, by which it is divided into of the same substances. They differ, how- 

■lore or less regular prisms, of from 3 to 6 ever, in their structure, which is lamellar, 

or moK sides, the fissures being sometimes the gluten forming their membranes, regu- 

CB^y, but oftener filled up with another larly alternating with strata of carbonate of 

•ubstance, which is generally calcareous lime. In these too the gluten is much more 

•par. Tbe body of the concretion it a fer- abundant 
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Mr. Hatchett made a few experiments on porphyry. In the Island ot Cyprus, it tt 

land shells also, which did not exhibit any fords much copper; many of the impottont 

differences. But the shells of the cnista- silver and gold mines in Hungary are sHu- 

c^ous animals he found to contain more or ated in it. The sienite of .the Forest of 

less phosphate of lime, though not equal Thuringia affords iron. In this country, 

in quantity to the carbonate, and hence ap- there is a fine example of sienite, in Galb> 

proaching to the nature of bone. Linnxus Way, where it forms a considerable portion 

therefore he observes was right in consi- of the hill called Crifile. On the Continent, 

dering the covering of the echini as cms- it occurs in the Electorate of JSaxony; and 

taceous, for it contains phosphate of lime, in Upper Egypt, at the city of Syena, in 

In the covering of some of the species of Tbebaid, at the cataracts of the Niie, 

asterias too, a little phosphate of lime oc- whence it derives its name. The Romtns 

curs; but in that of others there is none, brought it from that place to Rome, for 

Phil. Tram. architectural and statuary purposes.- 

* Shistus (Aroillaceous). Clay- Jamewn.* 

•late.* •Silica. One of the primitive eartlis, 

* SiBEHiTE. Red tourmaline.* which in consequence of Sir H. Davy's r» 

* Si DBRO-cALGiTB. Browu spar.* searches on the metallic bases of the ilkafis 

* SiDBRUM. Bergmann's name for phos- and earths, has been recently regarded ai 
phuret of iron.* a compound of a peculiar combustible prin* 

* Sienite or Stenitb. A compound ciple with oxygen. If we ignite powdettd 
granular ag^^gated rock, composed of quartz with three parts of pure potash in 
feldspar and hornblende, and sometimes a silver crucible, dissolve the fused com* 
quartz and black mica. The hornblende pound in water, add to the solution a qoan- 
is the characteristic ingredient, and distin- tity of acid, equivalent to saturate the si- 
gnisbes it perfectly from gp*anite, with kali, and evaporate to dryness, we shsfl 
which it is often confounded; but the feld- obtain a fine gritty powder, which being 
spar, which is almost always red^ and sel- well washed with hot water, and ignited, 
dom inclines to green, forms the most will leave pure silica. By passings the v*' 
abundant and essential ingredient of the pour of potassium over silica in an ignited 
rock. Some varieties contain a very con- tube. Sir H. Davy obtained a dark-coloured 
siderable portion of quartz and mica, but powder, which apparently contamed sili* 
little hornblende. This is particularly the con, or silicium, the basis of the earth. 
case with the Egyptian varieties, and lience Like boron and carbon, it is capable of sas- 
these are often confounded with real gra- taining a high temperature witliout suffer- 
nite. ing any change. Aqueous potash seems to 

As it has many points of agreement with form with it an olive-coloured solution. 

greenstone, it is necessary to compare them But as this basis is decomposed by water, 

together. In greenstone, the hornblende it was not possible to wash away the potam 

is usually the predominating ingredient; in by this liquid. Berzelius and Stromeyer 

sienite, on the contrary, it is the feldspar tried to form an alloy of silicon or silicium 

that predominates. In greenstone, the feld- with iron, by exposing to the strongest 

spar is almost always green, or greenish; heat of a blast furnace, a mixture of three 

here, on the contrary, it is as constantly parts of iron, 1.5 silica, ard 0.66 charcoal. 

red, or reddish. Quartz and mica are very It was in the state of fused globules. These, 

rare in g^eenstonr, and in inconsiderable freed from the charcoal, were white and 

quantity; whereas they ai'e rather frequent ductile, and their solution in muriatic acio 

in sienite. Laotly, greenstone commonly evolved more hydrogen than an eq«« 

contains iron pyrites, which never occurs weight of iron. The sp- gravity of the 

in sienite. alloy was from 6 7 to 7.3, while that otv^f 

It has either a simple granular base, or iron used was 7.83S5. From Mr. Mushei* 

it is granular porphyritic; and then it is experiments, however, as well as *'**" ^t 

denominated porphyritic sienite. When constitution of plumbago, we know tn» 

the parts of the granular base are so minute carbon will combine with iron ^^^^^^l 

as to be distinguished with difficulty, and siderable proportions, and that in cert«« 

it contains imbedded in it large crystals of quantities, it can give it a whitish cof»w 

feldspar, the rock is termed sienite-por- and inferior density. Nothing ^^""JJL 

phyry. It is sometimes unstratified, some- therefore can be inferred from ihtst eipe* 

times very distinctly stratified. It some- riments. See irow. .^ 

times shows a tendency to the columnar Sir H. Davy found, that more than tn^ 

structure. It contains no foreign beds. It parts of potassium were required to ' 

occurs in unconformable and overlying compose one part o.f silica. ^H*"^^.^^ 

stratification, over granite, gneiss, mica- might infer, that 100 parts of silica caB» 

slate, and clay-slate, and is pretty continu- about 60 of oxygen. In this case, ^^^R ^ 

ous, and covers most of the primitive equivalent of silicon, or silicium^ ^*^vLii 

rocks. It is equally metalliferous witk l.i, aod that of silioa 3.^; hut little cosir- 
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dence can at present be reposed in such 
deductions. 

"When iron," says Sir H. Davy, •*is 
negatiyely eleotrified, and fused by tbe 
Tokaic battery in contact with hydrate of 
sitica, the metalline globule procured con- 
tains a matter which affords silex during 
its solution; and when potassium is brought 
in contact wkh silica ignited to whiteness, 
a compound is formed, consisting of silica 
and potassa; and black particles, not unlike 
phimbag^, are found diffused through the 
compound. From some experiments I 
made, I am inclined to believe, that these 
particles are conductors of electricity; they 
liave little action upon water, unless it con- 
tain acid, when they slowly dissolve in it 
with efiervescence; they bum when strong- 
ly heated, and become converted into a 
white substance, having the characters of 
atlica; so that there can be little doubt, both 
from analysis and synthesis, of the nature 
of mKca.*' Elementt, p. 363, 

I have already mentioned in treating of 
earths, that Mr. Smithson had ingeniously 
suggested, that silica might be viewed in 
many mineral compounds as acting the 
part of an acid. This however is a vag^e 



analfligy, and cannot justify us in ranking 
silica with acid bodies. 

When obtained by the process first de- 
sciibed; it is a white powder, whose finest 
particles have a harsh and gritty feel. Its 
sp. gr. is 2.66. It is fusible only by the hy- 
droxygen blow-pipe. The saline menstru* 
um, formed by neutralizing its alkaline so- 
lution with an acid, is capable of holding it 
dissolved, though silica seems by experi- 
ment to be insoluble in water. Yet in the 
water of the Geyser spring, a portion of 
silica seems to remain dissolved, though 
the quantity of alkali present appears in- 
adequate to the effect Silica exists nearly 
pure in transparent quartz or rock crystal. 
It forms also the chief constituent of flints. 
By leaving a solution of silica in fluoric 
acid, or in aqueous potash, undisturbed 
for a long time, crystals of this earth have 
been obtained. The solution in alkaline 
lixivia is called Uqitor nlictim. Glass is a 
compound of a similar nature, in which tbe 
proportion of silica is much greater. 

Mr. Kirwan made many experiments on 
the mutual actions of silica and the other 
earths, at high degrees of heat. The fol- 
lowing are some of his results: 



is, 5 



SO silica, *> 
20 barytes, 3 
75 silica, *> 
35 barytes, 3 
66 silica, 
33 barytc! 
SO silica, 7 
50 barjrtes, 3 
20 silica, 7 
80 barytes, 3 
25 silica, 7 
75 barytes, 3 
33 silica, 5 
66 barytes, 3 



Heat, 

150 
150 
148 
148 
150 
150 



Effects. 
Wedg. A white brittle mass. 

A brittle hard mass, semi-transparent at the edges. 

Melted into a hard somewhat porous porcelain. 

A hard mass, not melted. 

The edges were melted into a pale greenish mat- 
ter, l^tween a porcelain and enamel. 

Melted into a somewhat porous porcelain mass. 

Melted into a yellowish and partly greenish white 
porous porcelain. 



When the barytes exceeds the silica in 
the proportion of three to one, the fused 
mass is soluble in acids, — a circumstance 
recently applied with great advantage in 
the analysis of minerals which contain al- 
kaline matter. 



The habitudes of strontian with silica are 
nearly the same as those of barytes. Lime- 
water added to the liquor silicum, occasions 
a precipitate, which is a compound of the 
two earths. The following are Mr. Kir- 
wan's results in the dry way: — 



Prop9rtUn». 

50 lime 
50 silica 



MM. 



80 lime, ^ 
20 silica, 3 
20 lime, ) 
80siUca,3 



Heat. Effect: 

Melted into a mass of a white colour, semi-transparent 
150* Wedg. at the edges, and striking fire, though feebly, with steel: 
it was intermediate between porcelain and enamel. 



156 
156 



A yellowish-white loose powder. 
Not melted: formed a brittle fnass. 



When exposed to the highest possible quid and dry way. Tbe latter compound 

beat, magnesia and sUica, in equsl parts, constitutes porcelain and pottery-ware. 

Beh into a white enamel. Equal parts of lime, magnesia, and sili- 

SiBcft and ahunina unite both in the U- ea, melt, according to Achard, into agreeil 
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itb-coloared glass, hard enough to strike a plate of gold» are fbund to be aUfer in 
(ire with steel. When the magnesia ex* the metallic state. It has likewise been 
ceeds either of the other two ingredients, partly oxidized by twenty suoceflsive ex- 
the mixture is infusible; when the silica posures to the beat of the porcelain fur^ 
exceeds, the only fusible proportions were, nace at Sevres. By passing a strong elee- 
3 silica, 2 lime, 1 magnesia; and when the trie shock through a silver wire, it mi^ 
lime is in excess, the mixture usually melts be converted into a black oxide; mad by a 
in a strong heat. With mixtures of lime, powerful galvanic battery, silver leaf gu^ 
alumina, and silica, a fusible compound is be made to bum with a beautiiiil green 
usually obtained when the lime predomi- light Lavoisier oxidized it by the blow- 
nates. The only refractory proportions pipe and oxygen gas; and a fine silver wire 
were, bums in the kindled united stream of oxy- 
Lime, 3 3 fen and hydrogen giises. The air atters 
Silica, 11 It very little, though it is disposed to ob- 
Alumina, 2 "2 tain a thin purple or black coating fnm 
Excess of silica gives a glass or porce- the sulphurous vapours, which are emitted 
lain, but excess of alumina will not furnish from animal substances, drains, or potre- 
a glass. fying matters. This coating, after a long 
When in mixtures of magnesia, silica, series ' of years, has been observed to 
and alumina, the first is in excess, no fu- scale off from images of silver exposed is 
sion takes place at 150*; when the second churches; and was found, on examination, 
exceeds, a porcelain may be formed, and 3 to consist of silver united with sulphur, 
parts of silica, 2 magnesia, and 1 alumina, * There seems to be only 1 onde' of sil- 
form a glass. From Acbard's experiments ver, which is formed either by intense igni- 
it would appear, that a glass may be pro- tion in an open vessel, when an ohve<o- 
duced by exposing to a strong heat, equal loured glass is obtained; or by adding a s»> 
parts of alumina, silica, lime, and mag- lution of caustic barytes to one of nitrate of 
nesia. silver, and heating the precipitate to duH 
Other proportions gave fusible mixtures, redness. Sir H. Davy found that 100 of 
provided the silica was in excess. silver combine with 7.3 of oxygen in the 
The mineral sommite, or nephelin, con- above oxide; and if we suppose it to consist 
sists, according to Vauquelin, of 49 alumi- of a prime equivalent of each constituent, 
na -f- 46 silica. If we suppose it to con- we shall have 13.7 for the prime of silver. 
sist of a prime equivalent or atom of each Silver leaf burned by a voltaic battery, af- 
constituent, then that of silica would be 3; fords the same olive-coloured oxide., 
for 49 : 3.2 :: 46 : 3. But if we take Yau- Silver combines with chlorine, when the 
quelin's analysis of euclase for the same metal is heated in contact with the gas. 
purpose, we have the proportion of silica This chloride is, however, usually prepioed 
to that of alumina as 35 to 22. Hence, 22 by adding muriatic acid or a muriate, to 
: 3.2 :: 35 : 5.09, the prime equivalent of nitrate of silver. It has been long koown 
silica, which is not reconcileable to the by the name of luna-^omed or hom-dher^ 
above number, though it agrees with that because though a white powder, as it falls 
deduced from Sir H. Davy's experiments dovm from the nitrate solution, it fuses at 
on silicon. I g^ve these examples to show a moderate heat, and forms a homy look- 
how unprofitable such atomical determina- ing substance when it cools. It consists of 
tions are. See Iron, and Acid (Fluo- 13.7 silver -}- 4.5 chlorine. 
silicic).* The sulphuret of silver is a brittle sub- 
Si lk. See Bleaching. stance, of a black colour and metallic lus- 
SiLVAN. Tellurium; so called by Wer- tre. It is formed by heating to redness 
ner. thin plates of silver stratified with sulphur. 

Silver is the whitest of all metals, con- It consists of 13.7 silver + 2 sulphur, 
siderably harder than gold, very ductile Fulminating silver is formed by pouring 
and malleable, but less malleable than lime-water into the pure nitrate, and filter- 
gold; for the continuity of its parts begins ing, washing the precipitate, and then di- 
to break when it is hammered out into gesting on it liquid ammonia in a little open 
leaves of about the hundred and sixty capsule. In 12 hours, tlie ammonia roust 
thousandth of an inch thick, which is more be cautiously decanted firom the black pow- 
than one-third thicker than g^ld leaf; in der, which is to be dried in minute por- 
this state it does not transmit the light, tions, and with extreme circumspection, on 
Its specific gravity is from 10.4 to 10.5. It bits of filtering paper or card. If struck, 
ignites before melting, and requires a in even its moist state, with a hard body, 
strong heat to fuse it. The heat of com- it explodes; and if in any quantity, vh«i 
roon furnaces is insufficient to oxidize it; dry, the fiilmination is tremendous. The 
but the heat of the most powerful burning decanted ammonia, on being gfently heated* 
lenses vitrifies a portion of it, and causes effervesces, from disengagement of azote, 
it to emit fumes; which^ when received on and small crystals appeur in it wheto it 
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O0OU. Theie poisess a still tbott formi- altric add driven off from nitrate of ailTer 

dable power of detonation, and can scarce- is decomposed, the products being oxygen 

]y bear touching, even under the liquid, and nitrogen. 

It seems to be a compound either of oxide The sulphate of nlver, which is formed 

of silver and ammonia, or of the oxide and by pouring sulphuric acid into the nitric 

msote. The latter is probably its true con- solution of silver* is sparingly soluble in 

■titutioii, like the explosive iodide and water; and on this account forms crystals^ 

ddoride. The sudden extrication of the which are so small, that they compose a 

condensed gas, is the cause of the detona- white powder. The muriatic acid precipi- 

timi. tates from nitric acid the saline compound 

la the 8th number of the Journal of called lunacomea, or horn-silver; wluch 

Seience, Mr. Farraday has described some has been so distinguished, because, when 

ca^eriments which seem to show that there melted and cooled, it forms a semi-trans- 

m a protoaide of silver containing about parent and partly flexible mass, resembling 

t«o4hirds the quantity, of oxygen found in horn. It is supposed that a preparation of 

tlie common oxide, by precipitation from this kind has given rise to the accounts of 

the nitrate. He procures it by leaving an malleable glass. This effect takes place 

anunoQiacal solittion of oxide of silver ex* with aqua regii^ which acts strongly on 

posed to the air. A succession of brilliant silver, but precipitates it in the form of 

pelEdes is obtained, which are the protox- muriate, as fast as it is dissolved. 

ide. Experiments of this nature must be If any salt with base of alkali, contun* 

made captiously, lest fulminating com* ing the muriatic acid, be added to the ni- 

pounds should accidentailly be pro£iGed.* trie solution of silver, the same effect takes 

Silver is soluble in the sulphuric acid place by double affinity; the alkaline base 

when concentrated and boiling, and the uniting with the nitric acid, and the silver 

metal in a state of division. falling down in combination with the mu* 

The muriatic add does not act upon it, riatic acid. 
but the nitric acid, if somewhat diluted. Since the muriatic acid throws down only 
dissolves it with great rapidity, and with silver, lead,and mercury, and the two latter 
a plentifiil disengagement of nitrous gas; of these are not present in silver that has 
vhich, daring its extrication, eives a blue passed cupellation, though a small quan- 
or green colour to the acid, that entirely tity of copper may elude the scorification 
disappears if the silver made use of be in that process, the silver which may be 
pure. If it contain copper, the solution re- revived from its muriate is purer than can 
mains greenish; and if the acid contain readily be obtained by any other means. 
either sulphuric or muriatic acid, these When the salt is exposed to a low red 
combiiie with a. portion of the silver, and heat, its acid is not expelled; and a greater 
ftrm scarcely soluble compounds, which heat causes the whole concrete either to 
hXi to thek bottom. If the silver contain rise in fumes, or to pass through the pores 
fdAd, this metal separates in blackish-co- of the vessel. To reduce it, therefore, it 
kmred flocks. is necessary that it should be triturated 
The nitric acid dissolves more than half with its own weight of fixed alkali, and a 
its weight of silver; and the solution is little water, and the whole afterwM*ds ex- 
very caustic, that is to say, it destroys and posed to heat in a crucible, the bottom of 
corrodes animal substances very power- which is covered with soda; the mass of 
fuUj. muriate of silver being likewise covered 
The solution of silver, when fuUy satu- with the same substance. In this way the 
lited, deposites thin crystals as it cools, acid will be separated from the silver, 
and sJso by evaporation. These are called which is reduced to its metallic state. 
lunar nitre, or nitrate of silver. A gentle As the precipitate of muriate of silver is 
heat is sufficient to fuse them, and drive very perceptible, the nitric solution of sil- 
off their water of crystallization. In this ver is used as a test of the presence of mu- 
situation, the nitrate, or rather sub-nitrate, riatic acid in waters; for a drop of the so- 
for the heat drives off part of the acid, is lution poured into such waters will cause a 
of a black colour, may be cast into small very erident cloudiness. The solution of 
sticks in a mould, and then forms the lapis silver is also used by assayers to purify the 
infemalis, or lunar caustic used in surgeiy. nitric acid from any admixture of muriatic 
A stronger heat decomposes nitrate of sil- acid. In this state they call it precipitated 
ver, the acid flying off, and the silver re- aquafortis. 

matning pare. It is obvious that, for the M. Chenevix founds that a chlorate of 

purpose of forming the lunar caustic, it is silver may be formed, by passing a current 

not necessary to suffer the salt to crystal- of chlorine through water in which oxide 

Itse, but that it mi^ be made by evapora- of silver is suspended; or by digesting phos- 

ting the solution of silver at once to dry- phate of silver with hyperoxymunate of 

ness( and as soon as the salt is fused, and alumina. It requires only two parts of hot 

teases to boil, it may be poured out. The water for its solution, and this affords, on 
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eootinp, imall vhtte, opaque, rbomboidal excited by the nuxtate, iHikh is to be aide 

crystal. It is likewise somewhat soluble gradually, soon occasions a considenUe 

in alcohol. Half a grain, mizedwith half ebullition, and the powder immediately pte* 

as much sulphur, and struck or rubbed, cipitates. 

detonates with a loud report and a vivid It would be superfluous to remind tlie 

flash. chemist, that the mixture of akohol with 

Compounds of silver with other acids are hot nitric acid is liable to occasion aed* 

best formed by precipitation iVom its solu- dents, and that it is consequently pnideit 

tion in nitric acid; either by the acid itself, to operate on small quantities. 

or by its alkaline salts. Hiosphate of sil- This powder has the following properties: 

ver is a dense white precipitate, insoluble It is white and crystalline; buttbesiseiad 

in water, but soluble in an excess of its lustre of the crystals are variable. Ligk 

acid. By heat it fuses into a gfreenish alters it a tittle. Ueat^ ablow,orlonf cos- 

opaque glass. Carbonate of silver is a white tinned friction, causes it to inflame with i 

insoluble powder, which is blackened by Inisk detonation. Pressure alone, if ilk 

light. The fluate and borate are equally in* not very powerful* has no efiect on it It 

soluble. Distilled vinegar readily dissolves Ukewise detonates by the electric split 

the oxide of silver, and the solution affords It is slightly soluble in water. It has a leijr 

long white needles, easily crystallized. strong metalUc taste. 

The precipitates of silver, which are Concentrated sulphuric acid occaskm 

Ibrmed by the addition of alkalis or earths, it to take fire, and is thrown by it to acoK 

are all reducible by mere heat, without the siderable distance. Dilute sulphuric acii 

addition of any combustible substance. appears to decompose it slowly. 

A detonating powder has been sold ^ ^ i. ^^ 

lately at Paris as an object of amusement, ^roeett for neparaHng ailyer frm c«#ff, 

It is enclosed between the folds of a card, h •^- ^^' 
cut in two lengthwise; the powder being Put the pieces of plated metal into as 
placed at one end, and the other being earthen glaced pan; pour upon them wm 
notched, that it may be 'distinguished. If acid liquor, which may be in the pn)p<f> 
it be taken by the notched end, and the tion of eight or ten pounds of sulpbiine 
other be held over the flame of a candle, acid to one pound of nitre; stir them &bottti 
it soon detonates, with a sharp sound, and that the surfaces may be frequentl/ ex- 
violent flame. The card is torn, and changed posed to fresh liquor, and assist the actios 
brown; and the part in contact with the by a gentle heat from 100^ to 200^ of Fih- 
composition is covered with a slight me- renheit's scale. When the liquor is ocarJ; 
tallic coating, of a grayish-white colour. saturated, the silver is to be precipitoted 

This compound, which M. Descotills calls from it by common salt, which forms a nu« 

detonating silver, to distingfuish it firom the riate of silver, easily reducible by oieJtay 

fulminating silver of M. Berthollet, may be it in a crucible with a sufficient 9l^% 

made by dissolving silver in pure nitric of potash; and lastly, by refining the meltw 

acid, and pouring into the solution, while silver if necessary, with a little nitre tflro»» 

it is going on, a sufficient quantity of rec- upon it. In this manner the silver wiU^ 

tified alcohol: or by adding alcohol to a ni- obtained sufficiently pure, and the copp^ 

"trie solution of silver with considerable will remain unchanged. Otherwise, tae 

excess of acid. silver may be precipitated in its metsUic 

In the first case, the nitric acid, into which state, by adding to the solution of «1'5' * 

the silver is put, must be heated gently, few of the pieces of copper, and a sufi««n 

till the solution commences, that is, till the quantity of water to enable the liquor to aa 

first bubbles begin to appear. It is then to upon the copper. . 

be removed from the fire, and a sufficient Mr. Andrew Thomson, o^^*"^'^r"J! 

quantity of alcohol to be added immedi- recommended the following mcth<)aQtp 

ately, to prevent the evolution of any ni- rifying silver, which he observes i*.*^^.J 

trous vapours. The mixture of the two li- applicable to gold. The impu« ^ j^. 

quors occasions an extrication of heat; the to be flatted out to the thinness of a w • 

effeinrescence quickly recommences, with- ling, coiled up spirally, and pot *"^® *^j|, 

out any nitrous gas being disengaged; and cible, the bottom of which is covcrea ^ 

it gradually increases, emitting at the same black oxide of manganese. More o 

time a strong smell of nitric ether. In a oxide is then to be added, till the silver^ 

short time the liquor becomes turbid, and completely covered, and all the fP*9^ ^ 

a very heavy, white, crystalline powder tween the coils filled. A cover is tne ^ 

falls down, which must be separated, when be luted on, with a small hole "^'^ ^. 

it ceases to increase, and washed several cape of the gasj and after it has *^ ^ 

times with small quantities of water. posed to a heat sufficient to melt S" ^ 

If a very acid solution of silver previously about a quarter of an hour, the ^-^gnts 

made be employed, it must be heated grent- the alloy will be oxidized. The co ^^^ 

ly, and the alco'hol then added. The heat of this crucible are then to be poureo 
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4 ]«i^r, into which ahoiit thr«e times as prtserro it for use in a gUsB bottle with 4, 
much powdered green glass hag been pre- ground stopper. When this preparatioii 
viQu^ly put; a cover luted on as before, to is to be used, the quantity of one ounce is 
prevent the access of any inflammable mat- put into a phial, and the size of a pea qf 
ten and the crucible exposed to a heat suffi- amalgam of gold, or silver, as soft «s but- 
ciently strong to melt the glass very fluid, ter, is to be added; after which the vessel 
On cooling and breaking the crucible, the must he left at rest. Soon afterwards small 
silver will be found reduced at the bottom, filaments appear to issue out of the ball 
and perfectly pure. pf amalgam, which quickly increase, an4 

t A piece of silver coin, being dissolved flihoot out branches in the/orm of shrubs. 
in nitric add, and left upon a warm stove. Silver unites with gold by fusion, ^n4 
crystals were found in the vessel on the forms a pale alloy, as has been already men- 
next morning. Thesft, when dissolved in tioned in treating of that metal. With pU- 
pnre water, farmed a colourless solution, tina it forms a hard mixture, rather yel- 
•nd gave no trace of copper on adding li- lower than silver itself, and of difficult fu- 
quid ammonia. 1 inler, that erystalliaatioii ^ion. The two metals do not unite well. 
may prove an eligible mode dT procuring Silver melted with one-tenth part of crud^ 
a pure nitrate, and of course lunar caustic plstina, from which the ferruginous partl- 
or pure silver .f cles had been separated by a strong mag? 

Sulphur combines very easily with silver, net, could not be rendered clear of sea- 
if thin plates, imbedded in it, be exposed brous parts, though it wa« repeatedljf 
to a heat st^cient to melt the sulphur, fused, poured out, and laminated between 
The sulphuret is of a deep violet colour, rollers. It was then fused, and suffer^ 
approaching to black, with a degree of me« to cool in the crucible, but with no better 
tallic lustre, opaque, brittle, and soft, it success. After it had been formed, by 
is more fusible than silver, arid this in pro- rolling and hammering, into a spoon for 
portion to the quantity of sulphur combined blow-pipe experiments, it was exposed tQ 
with it. A. strong heat expels part of the a low red heat, and became rough, and 
sulphur. blistered over its whole surface. The 

Sulphuretted hydrogen soon tarnishes quantities were one hundred grains of sil- 
the surface of polished silver, and forms on ver, and ten grains of platina.. Kitre was 
It a thin layer of sulphuret added during the fusions. 

The alkaline sulphurets combine with it Silver very readily combines with mer* 
by heat, and form a compound soluble in cury. A very sensible degree of heat is 
water. Acids precipitate sulphuret of til- produced, when silver leaf and mercury 
Yw from this solution. are kneaded together in the palm of the 

Pho^horus, left in a nitric solution of hand. With lead it forms a soft mass, less 
silyer, becomes covered with the metal in sonorous than pure silver. With copper it 
a dendritic form. By boiling, this becomes becomes harder and more sonorous, at the 
llrst white, then a light black mass, and is ^ame time that it remains sufficiently due- 
vitimatefy converted into a light brown tile: this mixture is used in the British 
phosi^uret The best method of forming coinage. 12^ parts of silver, alloyed with 
a pbosphuret of silver is Pelletier's, which one of copper, form the compound called 
eonsists in mixing phosphoric acid and standard silver. The mixture of silver and 
charcoal with the metal, and exposing the iron has been little examined. With tin it 
mixture to heat. forms a compound, which, like that of gold 

Moat metallic substances precipitate sil- with the same metal, has been said to be 
ver in the metallic state from its solution, brittle, however small the proportion; 
The assayers make use of copper to sepa- though there is probably as little founda- 
rate tiie silver from the nitric acid used in tion for the assertion in the one case as in 
the process of parting. The precipitate the other. With bismuth, arsenic, zinc, 
of silver by mercury is very slow, and pro- and antimony, it forms brittle compounds. 
daces a peculiar symmetrical arrangement. It does not unite with nickeL The com- 
ealled the tree of Diana. In this, as in all pound of silver and tungsten, in the pro* 
preeipitatiotts, the peculiar form may be portion of two of the former to one of the 
affected by a variety of concomitant eir- latter, was extended under the hammer 
cnmatances; for which reason one process during a few strokes; but afterwards split 
usually succeeds better than another. in pieces. See laoN. 

Make an amalgam, without heat, of four The uses of silver are well known : it is 
drachma of leaf silver with two drachms chieily applied to the forming of various 
of mercury. Dissolve the amalgam in four utensils for domestic use, and as the me- 
ounces, or a sufficient quantity of pure ni- dinm of exchange in money. Its dispo&i. 
trie acid of a moderate strength; dilute tion to assume a black colour hy tarni^. 
this solution in about a poimd and a half ing, and its softness, appear to be the chief 
of distilled water; agitate the mixture, and objectiott to its use in the eenstmction of 
Vol. II. 35 
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fraduaited inttraments for astronomical and a cheap silvering is used for tliis puipose 
other purposes, in which a gxxid white as follows: Half an ounce of silver that hu 
metal would be a desirable acquisition, been precipitated from aquafortis by the 
The nitrate of silver, besides its great use addition of copper, common salt, and mu- 
as A caustic, has been employed as a medt- riate of ammonia, of each two ounces, lod 
cine, it is said with good success, in epi- one drachm of corrosive muriate of mer- 
leptic cases, in the dose of l-20th of a grain, cury, are triturated together, and made into 
gradually increased to l-8tb, three times a paste with water; with this, copper utea- 
a-day. IH*. Cappe gave it in a dose of l-4th sils of every kind, that have been previ. 
of a grain three times a-day, and afterward ously boiled with tartar and alum, are nib* 
four times, in what he supposed to be a case bed, after which they are made red-hot^ 
of angina pectoris, in a stout man of sixty, and then polished. The intention of thii 
whom he cured. He took it for three or process appears to be little more than to 
four months. Dr. Capiie imagines, that it apply the silver in a state of minute din- 
has the effect of increasing the nervous sion to the clean surface of the copper, lod 
power, by which muscular action is ex- afterward to fix it thereby fusion; andie* 
cited. cordingly this silvering may be effected bf 

* The fremient emplojrment in chemical using the argentine precipitate here mO' 
researches of nitrate of silver as a reagent tion^ with borax or mercury, and ctusiii^; 
for combined chlorine, occasions the pro* it to adhere by fusion, 
duction of a considerable quantity of the The dial-plates of clocks, the scslei of 
chloride (muriate) of silver, which is usu- barometers, and other similar articles are 
ally reconverted into metal by fusion with silvered by rubbing upon them a mixtuieof 
potash in a crucible. But, as much of the muriate of silver, sea salt^ and tsrtar, md 
Ailver is lost in this way, it is better to ex* afterward carefully washing off the ssfine 
pose the following mixture to the requisite matter with water. In this operatioii, the 
heat: silver is precipitated from the moristie 
Chloride of silver, 100 acid, which unites with part of the cop- 
Dry quicklime, 19.8 pery surface. It is not durable, bot mj 
Powdered charcoal, 4.2 be improved by heating the article, vA 

An easier method, however, is to put the repeating the operation till the comof 

metallic chloride into a pot of clean iron or seems sufficiently thick, 
zinc, to cover it with a small quantity of The silvering of pins is effected by bdl* 

water, and to add a little sulphuric or mu- ing them with tin filings and tartar, 
riatic acid. The reduction of the chloride «Hollow mirrors or globes are silreredbf 

of silver by the zinc or iron, is an operation an amalgam consisting of one partby vaglit 

which it is curious to observe, especially of bismuth, half a part of lead, the same 

with the chloride in mass {luna corned). It quantity of pure tin, and two parts mer- 

begins first at the points of contact, and cury. The solid metals are to be first fh- 

speedily extends in the form of ramifica^ sed together, andtibe mercury added wbsB 

tions, over its whole surface, and into its the mixture is almost cold. A vi^y gentle 

interior. Hence, in less than an hour, con<» heat is sufficient to fuse this amal^' ^ 

siderable pieces of horn silver are entirely this state it is poured into a dean ghsf 

reduced. If the mass operated on be con- globe intended to be silvered, by messs of 

siderable, the temperature rises, and acce* a paper funnel which readies to the bot- 

lerates the revivification. On the small torn. At a certain temperature it viH ^^ 

scale artificial heat may be applied.*-*^nn. to the glass, which by a proper motioD mf 

de CMnde, July 1820. thus be silvered completely, and the sa* 

SiLVERinc. There are various methods perfluous amalgam pou^d out Theap* 

of giving a covering of silver or silvery as- pearance of these toys is varied by winff 

pect to the surfaces of bodies. The appli. glass of different colours,- such as yeUoW) 

cation of silver leaf is made in the same blue, or green. 

way as that of gold, for which see Gild- * Skoroditk. Colour leek-greea. Mai' 

XNG. Mvc, but generallycrysullised in v«ry short 

Copper may be silvered over by rubbing broad rectangular four-sided prisms. R»^ 

it with the following powder: Two drachms ture uneven. Translucent -^ ^•'^ 

of tartar, the same quantity of common calcareous spar. EasUy lirangible. ltiDf<^ 

salt, and half a drachm of alum, are mixed before the blow-pipe, with emissioD oftf- 

with fifteen or twenty grains of silver pre- aenical vapour, and is converted into tt«^ 

cipitated from nitric acid by copper. The dish-brown mass, which, when highly b^ 

surface of the copper becomes white when ed, so as to drive off all the arsenic, W' 

rubbed with this powder, which may after- comes attracted by the magnet. It ii •» •^ 

ward be brushed off and polished with lea- seniate of iron, without copper. It occ'^ 

t*i«r. in quartz and homstone, in primitive iwj 

The saddlers and harness-makers cover in the Schneeberg mining district in o*'^ 

their wares with tin for ordinary uses; but ny.* 
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• SX.ATB (Adhbsiyb). See Clay.* ashes thereon, (some hare proper damp? 

• Slatb Clay. See Clay.* er»), when the whole will boil at leisure. 

• Slatb Coal. See Coal.* As the caustic alkali immediately unites 

* 81.ATB Spar, or Schibfbr Spab. A to the tallow, there is no occasion for long 
sub-species of limestone.* boilings about two or three hours will be 

* St.icKBMSiDB8. The specular variety long enough. The fire may then be drawn, 
of Galena, so called in Derbyshire. It ex- and the pan allowed to stand for four or 
presses the smoothness of its surface. It six hours, when the weak ley may be pump* 
occurs lining the walls of very narrow rents, ed off, and fresh added for a second boil. 
It has a roost remarkable property, that It may be necessary to mention, that when 
when the rock in which it is contained is the pan is wished to be cranned, or pump- 
Btruck with a hammer, a crackling noise is ed off sooner, a few pails of cold ley must 
beard, which is generally followed by an be thrown in, a little after the fire is drawn, 
explosion of the rock, in the direction and Set the fire again for the second boil, and 
neighbourhood of the vein. The cause of when properly a-boil, two or three hours 
this singular effect has not been satisfacto* may be sufficient at any one. time to conti- 
yily explained.-«-/affltf«0n.* nue the boil. The strength of the ley is 

Smalt. See Zapfkb. often gone before this period arrives. A 

* Sm ARACDiTB. Diallsgc.* short experience, however, with attention, 
Smaragdus. See ^mbrald. will perfectly inform any sagacious person 
Soap. Macquer gives us the following with regard to tiiis particular. 

process for oil soap: One part of quicklime The boilings to be thus continued day 

and two parts of good Spanish soda, are after day, until the soap becomes thick, and 

boiled together during a short time, with of a strong consistence. Take then a littlo 

twelve times as much water, in an iron cal- upon the forefinger, and after letting it cool 

dron. This lixivium is to be filtered, and a few seconds, press it with the thumb. If 

evaporated by beat, till a phial, which is it squeeze into a thin hard scale, the soap 

capable of contuning an ounce of water,, is fit or ready for finishing : if otherwise it 

shall contain an ounce and three-eighths of appear greasjr, and stick to the finger, and 

this concentrated lixivium. One part of of a soft consistence, more ley must be add- 

this lixivium is to be mixed with two parts ed; and if this does not harden it, another 

of oil of olives, or of sweet almonds, in a boil must be given. But, in consequence 

glass or stoneware vessel. The mixture is of the former scaly appearance, give the 

to be stirred from time to time with an pan a good hearty boil, and draw the fire. 

iron spatula, or with a pestle, and it soon Cool down with two or three pails of ley, 

becomes thick and white. The combina- and in about two hours thereafter pump off 

tion is gradually completed, and in seven the ley; which should be done at all times 

er eight days a very white and firm soap is as clean as possible. This done, put in six 

obUuned. or eight psils of water to the boiler, (no 

for the coarser sorts of soap, cheaper ley at finishing being used), set a brisk 
<m1s are employed, such as oil of nuts, lin- fire, and keep constantly stirring with hand- 
seed, hempseed, fish, &c. Either of these stirrer and paddle alternately, until all is 
kinds of soap, to be good, must neither feel melted, and begins to show an appeariCnce 
greasy nor unctuous in water, nor exhibit something like thin honey. Take noyr a 
any vestige of fat upon the water. It ought little from a boiling part upon the hand* 
fitrther to dias<^ve easily in water, and la- board, and observe, when held up, if any 
ther well, as likewise be easily soluble in ley runs clearly horn it- If it do, more 
ikohol. It must not become moist in the water must be put in, and the boil conti* 
air, or throw out a saline efflorescence on nued. When, upon the other hand, no ley 
its external surface. runs from the soap when held up slanting^ 
JPur making Brown or TeUow Soap, ways upon the board, in this case too much 

Let there be weighed 10 cwt. of tallow, water has already been given. A little 

and about 3 cwt. of resin, the resin to be strong solution of salt must now be added 

broken into small lumps. In the first place, to open it, technioally termed cutting- up; or, 

pat into the boiler about 150 or 200 gallons instead of salt brine, a little strong common 

of ley, and set the fire; then add the tallow salt and water; about half a pailful may do. 

and resin. This done, the pan is said to be We come now to the most critical part of 

charged. boiling, that is, the finishing of the soap: 

A good fire may be kept up until all is and it might to be particularly attended to, 

thoroo|(My melted, and the pan brought to that the soap be brouglit to such a sta^te, 

boil; during which time there ought to be as, when held up upon the hand- board, tlie 

eonstant stirring with the paddle, to pre* ley does not run down from the soap, but 

vent the resin from settling to the bottom, is seen, as it were, just atarting from it. 

If the goods or materials in the pan appear The fire may then be drawn away, and the 

to swell up, damp the fire, which is done soap declared finished; or if palm-oil be 

by opening the furnace door, and throwing wished for making it of a beautiful coIoqiv, 
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»k<Mit SOIhs. may be put into the botter, af« sole eaose of the blaeneis, so freqnentlf 
ter you discover, as above, the soap to be observed in this article when made and 
inished; and in about half an hour after brought to market. 

the oil is put in, the fire may be drawn, and The blue ley being pumped clean off, set 

tbe whole allowed to stand for forty-eight again the fire, and put into the boiler six 

iMHim, when it may be cast into the frames, or eight pails of water; and when tho- 

la about three days, (supposing the roughly incorporated and IxMled some 

Iramet 30 inches deep), the whole will time, try if the water run from the soap. 

cut up into bars. If it do, add water in small quantities at a 

Ji Charge for pure White Soap. tinte, until it is observed not to run, but. 

The boiler being made perfectly clean, as formerly mentioned for yellow soap, to 

^t in 10 cwt. of best home melted tallow, appear as just starting from the soap. In 

(no resin is used in white soap), with 200 iliis case after giving a good boil, and 

gidlons of ley; melt down with a moderate swelling the soap up in the pan to near the 

ire, as the goods now in hand are some- brim, draw away all the (ire, and spread it 

thing similar to milk, exceeding apt Vo boil about to die away. The pan is now finish- 

eveir. ed, and may stand about twelve or fourteen 

Close attention, therefore, is absolutely hours; and if the quantity be largfe, that is, 

itffeedful upon this first boil; which may be two, three, or four ton, double this time to 

continued about two hours, with a mode- stand will be much in favour of the soap, 

rate fire, wlien it may be drawn away, and providing always, that it can be kept very 

the pian allowed to settle about two hours, close and warm in the boiler. If any b]«&- 

when the ley may be drawn off. The pro- ness still appear, repeat the washing. 

cess to be observed in this soap is exactly Before casting, I would recommend the 

similar to the last operation. Two or three frames to have a bottom and lining of 

boils a day to white soap may be given coarse cloth, for white soap only. After 

with gpreat ease; the ley sooner subsiding all is cast into the frames, let it be wcQ 

in Uie boiler than with yellow soap, and stirred, or crutched; and it is very proper, 

can be cleaner pumped off. that it also be covered close up with old 

When sufficient boils have been given, sheets, bass matts, &c. upon the top of the 

and the soap is arrived at perfection, it iVame and soap, and allowed to cool gra- 

vill assume an appearance something like dually, and all together. 

ft curdy mass. Take then a little upon In about three or lour days, (supposing,, 

your fore-finger, (as before directed), and as formerly, the dip 30 inches), the cover- 

if the same effect seem to attend it, that ings and frames may be taken off, and the 

is, when pressed with the thumb it squeeze whole cut up into such size of bars as may 

into a thin, hard, clear scale, and part free- best suit the customers. 

ly from the finger, the soap is ready for ft- To give this white soap the perfume of 

nisliing. Draw the fire, cool down with a what is commonly called Windsor soap, a 

Ibw pails of ley, and in a short time there- little of the essential oil of caraway seeds, 

after pump clean off. mixed with a small portion of alcohol, may 

Set the fire, and add to the soap eight be incorporated with the soap when putting 

wr ten pails of water, (the pail I suppose into the frame, stirring it in by little at a 

to contain about nine or ten English gal- time, so as to diffuse it throughout the 

Ions). When this is melted, and properly whole mass. 

incorporated with the soap, try, as former- For making Black or Green Soft Soap, 
ty directed, if the ley run from it when held The peculiar method pursued in making 
up upon the hand-board. If it do, more this soap, differs considerably from that of 
Water must be put in. If it do not run, or making hard soap. The hard has the whole 
tiiere be no appearance of it, continue boil- of the ley totally extracted before fimsf^- 
itig for a short while longer, and then add ing: soft soap, on the contrary, retains the 
ft pail of salt and water pretty strong, mix- whole of the ley used in the making; he- 
ed together; about one-third salt, and two- coming, with the other materials etBplx>f' 
Ihirds wafer. This will have the effect of ed, one compound body, called ooft sm^ 
tutting up the pan, or separating the soap A few examples will clearly expfaun the 
and water completely from one another, nature and practical means made use of ift 
When this is apparent, draw the fire; let it producing this very ittefbl soap. 
Stand for half an hour, when the water will We shall now commence an opetmtioii 
pump off, bringing therewith most of the with a charge for what is called 
remaining alkaline ley of the former boil. First Crotm Soft Soap, X8 Barreie, 

This I call the first washing; and if kelp The quantity of ley requisite for cmnple* 
ley has been used in the operation, the pro- tioh of this charge will be about 400 gal* 
priety of this must be conspicuous; for the Ions; about one-third of which must be put 
water pumped off will be of ari exceeding into the boiler previous to any of the other 
dark bottle-green colour. The finishing of materials: afterward add, 2 cwt. 2 qrs, ti 
vrhitt seap without tlus precaution, is the tallow, 3 cwt. 2 qrs. of h^gsMapdy and fO 
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gallons of olire oil. The ley heKtn to be poured an ounce of ptire ftmnonia, tnd the 

nsed is supposed to be from Hungarian and whole well s)iaken together. 

Bnglish (Essex) ashes. The proportion is SoAt-STOwE. See Steatite. 

one of the English to eight of the Hunga- * Soda. Formerly called the mineral al^ 

rian. The particular mode of proceeding kaH^ because under the name of tuOrvn it 

is this: After the ley is put in, add the taf- is found native in mineral seams or crustsi 

]o«ir, and light the fire. When all the tal- The impure commercial substance called 

low is melted, put in the oil, and draw the barilla is the incinerated saU^ mda. Kelp, 

^re a little afterward, and allow the pan to the incinerated sea-weed, is a still coarser 

stand about two hours. Light again the article, containing seldom above 2 or 3 per 

fire, and add about 30 gallons more of the cent of real soda, while barilla occasionally 

ley. After the pan begins to boil, addnoW contains 20. Tlie crystallized carbonate of 

^d then a little more lev, for the purpose «oda of commerce is procured from the de- 

of preventing the soap from boiling over; composition of sulphate of soda, or muriate 

And this adding of ley is to be continued, of soda. The former is effected by calci- 

tintil the soap is supposed to be about half nation with charcoal and chalk in a rever* 

boiled, when it will be time to try whether beratory furnace; the latter is accompUsh- 

the soap has got too much or too little ley. ed by the addition of carbonate of potash. 

This trial is called ^rorm^, and is neces- To procure pure soda, we must boil a so^ 

sary to be done several times during the hition of the pure carbonate with half itA 

operttti6n, and previous to the finishing, weight of quicklime, and after subsidence 

The method of performing it is this: Fro- decant the clear ley, and evaporate in a 

vide a piece of glazed Dutch delft, and also clean iron or silver vessel, till the liquid 

A clear clean knife; with the knife take up flows quietly like oil. It must then be 

a piece of the soap from the pan, and if it poured out on a polished iron plate. It 

turn whitish thereon, anMM from it in concretes into a hard white cake, which is 

short pieces upon the deln^Rs then to be to be immediately broken in pieces, and 

concluded that too much ley has been put put irp, while still hot, in a phial, which 

in; to rectify which, a little more oil must must be well corked. If the carbonate of 

be added. On the contrary, if the soap soda be somewhat impure, then, after the 

Want ley, it will fall from the knife in long action of lime, and subsequent concentra-i 

ropy pieces; in consequence of which add tion of the ley, alcohol must be digested 

some more ley. When, however, it hap- on it, which will dissolve only the caustic 

pens to be brought to perfection, neither pure soda, and leave the heterogeneous 

wanting more ley nor oil, but just in a right salts. By distilling off the alcohol in a siU 

state, it will then be observed, when taken ver alembic, the alkali may then be obtaiun 

upon the knife, to stand the proper colour, ed pure. 

not ropy, nor too white, but transparent. This white solid substance is, however. 

The fire may now be drawn, the soap be- hot absolute soda, but a hydrate, consisting 

ing properly finished, and ought immedi* of about 100 soda -f- 28 water; or of nearly 

ately to be cast into the barrels, firkins, &c. 77 -h 23, in 100. If a piece of this soda 

Iteiiien^r always, after the second time be exposed to the air, it softens and be- 

tfie fire is lighted, to keep the soap boiling comes pasty; but it never deliquesces into 

briskly, till the pan is nearly ready, when it ftn oily looking liquid, as potash does. The 

ought to boil slow, until finishing, and rea- soda in fact soon becomes drier, because 

dy to cast. by absorption of carbonic acid from the air 

A Charge fir Second Crown Soft Soap, it passes into an effiorescent carbonate. 

280 lbs. of tallow, Soda is distinguishable from potasli by sul- 

140 gallons of ley, phuric acid, which forms a very soluble salt 

82 gallons of whale oil. with the former, and a sparingly soluble 

Fut in 100 gallons of ley, with the tallow, One with the latter; by muriate of platina 

«nd light the fire. M^hen the tallow is and tartaric acid, which occasion precipi- 

melted, add the oil, and draw the fire. Let tates with potash salts, but not with those 

all stand for two hours. Again light the of soda. 

fire, and add 20 gallons of ley. With this The basis of soda is a peculiar metal, 

the boiling is to be continued, until the called todium, discovered by Sir H. Davy 

soapisabouthalf finished, when 10 gallons in 1807, a few days afler he discovered 

more of ley are to be added. During the potassium. It may be procured in exactly 

remainder of the boiling, add, at diflerent the same manner as potassium, by electri- 

periods, the other 10 gSlons of ley, which cal or chemical decomposition of the pure 

idU .completely finish the soap. See Fat. hydrate. A rather higher degree of heat. 

For eau de luce, Wiegleb directs, that in and greater voltaic power, are required to 

two drachms of the strongest alcohol be decompose soda than potash. Sodium re-, 

dissolved from six to ten drops of rectified sembles potassium in many of its charac* 

oil of amber, and afterward one scruple of ters. It is as white as silver, possesses 

White 8oai>«. o this mixture is tfaim to be 'jgtetX lustre, and is a good conductor of 
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electricity. It enters into fusion at about Talent of sodium is 2.95, and that of dry 

200° Fahr., and rises in vapour at a strong^ soda, or protpzide of sodium, 3.95; vhile 

red beat, its sp. gr. is, according to MM. the orange oxide or deutoxide is 4.95. Tht 

Gay-Lussac and Thenard, 0.972, at the numbers given by M. Thenard are, for the 

temperature of 59* Fahr. In the cold, it first, 100 metal -f- 33.995 oxygen; and for 

exercises scarcely any action on dry air, the second, 100 metal + 67.990 oxygen.' 
or oxygen. But when heated strongly in Another oxide is described contuniog 

oxygen or chlorine, it burns with great less oxygen than soda; it is therefore a sub* 

brilliancy. When thrown upon water, it oxide. When sodium is kept for some time 

effervesces violently, but does not inflame, in a small quantity of moist air, or when 

swims on the surface, gradually diminishes sodium in excess is heated with hydrate of 

with great agitation, and renders the water soda, a dark grayish substance is formed, 

a solution of soda. It acts upon most sub- more inflammable than sodium, and whidi 

stances in a manner similar to potassium, affords hydrogen by its action upon water. 
but with less energy. It tarnishes in the Only one comfaanation of sodium and 

air, but more slowly; and, like potassium, chlorine is known. This is the imporUnt 

it is best preserved under naphtha. substance common «alt. It may be fonoed 

Sodium forms two distinct combinations directly by combustion, or by decoroposio; 

with oxygen; on& is pure soda, whose hy- any compound of chlorine by sodium. Its 

drate is above described; the other is the properties ai'e well known, and are already 

orange oxide of sodium, observed, like the described under Acis (Muriatic). It 

preceding oxide, first by Sir H. Davy in is a non-conductor of electricity, is fusible 

1807, but of which the true nature was at a strong red h^at, is voktile at a white 

pointed out in 1810, by MM. Gay-Lussac heat, and crystallizes in cubes. Sodium 

and Thenard. has a much stronger attraction for chlorine 

Pure soda may be formed by burning than for oxya^^and soda, or its hydrate, 

sodium in a quantity of air, containing no is decomposmi^ chlorine, oxygen beii^ 

more oxygen than is sufficient for its con- expelled from the first, and oxygen and 

version into this alkali; i. «. the metal must water from the second. , 

be in excess; a strong degree of heat must Potassium has a stronger attraction for 

be employed. _ ^ chlorine than sodium has; and one mode of 

Pure soda is of a gray colour; it is a non- procuring sodium easily, is by heating to- 
conductor of electricity, of a vitreous frac- gether to redness, common salt and potas- 
ture, and requires a strong red heat for its slum. This chloride of sodium, improper- 
fusion. When a little water is added to it, ly called the muriate, consists of 45 cblo* 
there is a violent action between the two rine -f- 2.95 sodium. There is no known 
bodies; the soda becomes white, crystalline action between sodium and hydrogen pr 
in its appearance, and much more fusible azote. 

and volatile. It is tlien the substance com- Sodium combines readily with sulpw*' 

monly called pure or eauatic 8oda\ but pro- and with phosphorus, presenting similar 

perly styled the hydrate, • phenomena to those presented by pot*** 

The other oxide, or peroxide of sodium, sium. The sulphurets and phosphurets » 

may be formed by burning sodium in oxy- sodium agree in their general properUM 

gen in excess. It is of a deep orange co- with those of potassium, except that tney 

four, very fusible, and a non-conductor of are rather less inflammable. They for"» 

electricity. When acted on by water, it by burning, acidulous compounds of s*"' 

gives off oxygen, and the water becomes ph uric and phosphoric acid and soda, 
a solution of soda. It deflagrates when Potassium and sodium combine vita 

strongly heated with combustible bodies. great facility, and form peculiar com* 

The proportions of oxygen in soda, and pounds, which differ in tlieir properties 

in the orange peroxide of sodium are easi- according to the proportions °^*^^.^' 

ly learned by the action of sodium on wa- stituents. By a small quantity of ^""' 

ter and on oxygen. If a given weight of potassium is rendered fluid at I<^^?/° 

sodium, in a little glass tube, be thrown by temperatures, and its sp. gr. is ^" . * 

means of the finger under a graduated in- bly diminished. Eight parts of potsssmjj 

verted jar, filled with water, the quantity and one of sodium, form a ^"^P^.H x^ 

of hydrogen evolved will indicate the quan- swims in naphtha, and that is fluid at 

tity of oxygen combined with tlie metal to common temperature of the air. *.^ 

form soda; and when sodium is slowly parts of sodium, and one ^^ P°*^**«p! 

burned in a tray of platina, (lined with dry make a compound, fluid at common tcrop^ 

common salt), in oxygen in great excess, ratures. A little potassium ^^^^J'^-g^ 

from the quantity of oxygen absorbed the ductility of sodium, and render* i^ ^ 

composition of the peroxide may be learn- brittle and soft. Since the priro^ °* P?^^. 

ed. From Sir H. Davy's experiments, com- sium is to that of sodium, as 4.9^ f not' 

pared with those of MM. Gay-Lussac and it will require the former quantity oi I^ 

Thenard, it appears thi^t the prime ecjui^ a^sium, to eliminate the latter q«*oti y 



SOI SOI 

Bodimn from the chloride. The attractions cause of sterility, it may be destroyed hf 

of potassium, for all substances that haTe much pulverization and exposure to air, by 

been examined, are stron^r than those of paring and burning, or the agency of lately 

sodium. made quicklime. And the defect of ani- 

Soda is the basis of common salt, of mal and vegetable matter must be supplied 

plate and crown-glass, and of all hard by animal or vegetable manure. 

MMps. Elements of Chemical Phil* The general indications of fertility and 

* So DAL ITS. Colour green. Massive barrenness, as found by chemical experi* 
and crystallised in rhomboidal dodecahe- ments, must, necessarily differ in different 
drons. Shining. Cleavage double. Frac* climates, and under different circumstan- 
tare small conchoidal. Translucent. As ces. The power of soils to absord mois- 
hard as feldspar. Brittle. Sp. g^. 2.378. ture, a principle essential to their produc- 
It is infusible; becoming only dark g^y tiveness, ought to be much greater in warm 
before the blow-ptpe. Its constituents are, and dry countries, than in cold and moist 
silica 38.5 or 36, alumina 27.48 or 32, lime ones; and the quantity of fine aluminous 
2.7 or 0, oxide of iron 1 or 0.25, soda 25.5 earth they contain should be larger. Soils 
or 25, muriatic acid 3 or 6.75; volatile mat- likewise that are situate on declivities 
ter 2.10 or 0, loss 1.7 or 0. — ThomMn and ought to be more absorbent than those in 
JBkeberff. it was discovered in West Green^ the same climate on plains or in valleys. 
land by Sir Charles Gieseke, in a bed in The productiveness of soils must like- 
mica slate.* wise be influenced by the nature of the 

* Sodium. See Soda.* sab-soil,' or the eaithy or stony strata on 
Soil. The soil or earth in which vege- which they rest; and this circumstance 

tables grow, varies considerably in its com- ought to be particularly attended to, in 

position, or in the proportions of the dif- considering their chemical nature, and the 

ferent earths of which it consist srand some system of improvement Thus a sandy 

plants are found to thrive best in one kind soil may owe its fertility to the power of 

of soil, others in another. Under ^nafyaii the sub-soil to retain water; and an absor- 

the methods of analyzing soils, so as to as^ bent clayey soil may occasionally be pre- 

certain their composition, will be found, as vented from being barren, in a moist cli- 

given by Sir H. Davy; and we shall here mate, by the influence of a substratum of 

subjoin the rulea he has laid dovm for their sand or gravel. 

improvement, as connected with the prin* Those soils that are most productive of 

ciples of which they consist. com, contain always certain proportions of 

la cases where a barren soil is examined aluminous or calcareous earth in a finely 

with a Tiew to its improvement, it ought in divided state, and a certain quantity of ve-. 

all cases, if possible, to be compared with getable or animal matter. 

SB extremely fertile soil in the same neigh- The quantity of calcareous earth is how- 

bourbood, and in a similar situation; the ever very various, and in some cases ex- 

difiference given by their analyses would ceedingly small. A very fertile com soil 

indicate the methods of cultivation, and from Ormiston in East Lothian afforded in 

thus the plan of improvement would be a hundred parts only eleven parts of mild 

founded upon accurate scientific principles, calcareous earth; the finely divided clay 

If the fertile soil contained a large quan- amounted to forty-five parts. It lost nine 

tity of sand, in proportion to the barren in decomposed animal and vegetable mat- 

soU, the process of melioration would de- ter, and four in water, and exhibited indi- 

pend simply upon a supply of this sub- cations of a amall quantity of phosphate of 

stance; and the method would be equally lime. 

simple with regard to soils deficient in clay This soil was of a very fine texture, and 

or calcareous matter. contained very few stones or vegetable fi- 

In the application of clay, sand, loam, bres. It is not unlikely, that its fertility 

marl, or chalk to lands, there are no par- was in some measure connected with the 

ticular chemical principles to be observed; phosphate; for this substance is found in 

but when quicklime is used, great care wheat, oats, and barley, and may be a part 

must be taken, that it is not obtained from of their food. 

the magnesian limestone; for in this case, A soil from the low lands of Somerset- 
as has been shown by Mr. Tennant, it is shire, celebrated for producing excellent 
exceedingly injurious to land. The mag- crops of wheat and beans without manure, 
nestan limestone may be distinguished from I found to consist of one-ninth of sand, 
the common limestone by its greater hard- chiefly siliceous, and eight-ninths of calca- 
Bess, and by the length of time that it re- reous marl tinged with iron, and contain- 
quires for its solution in acids; and it may ing about five parts in the hundred of ve- 
be analyzed by the process for carbonate getable matter. I could not detect in it 
of Kme and magnesia. any phosphate or sulphate of linM, so that 

'When the analytical comparison indi- its fertility must have depended principally 

cates an excess of vegetable matter as the upon its power of attracting prmciples of 






SOL SPA 

vegetftble iKmriAnent from water and ihm tab may be used according to tbe natoe 

atmoaphere. of that which is to be soldered. For fins 

Itfr. TiUet« in some experiments made steel» copper, and braas work, (^old and 

on the composition of soils at Paris, foundt silver may be employed. In the large wsyt 
that a soil composed of three-eighths of bowerer, irop is soldered witji copper, and 

clay, two-eighths of river sand, and three- copper and brass with tin. 

eighths of the parings of limestone, waa The most usual solders are tbe compound, 

very proper for wheat. which are distinguished into two pnnctpal 

In general, bulbous roots require a soil claases, viz. hard and soft solders. The 

much more sandy, and less absorbent, than hard solders are ductile, will > bear ham* 

the grasses. A very good potato soil, from mering, and are commonly prepared of tbe 

Varsel in CornwaU, t^orded seven-eighths same metal with that which is to be seU 

of aiKceous sand; and its absorbent power dered, with the addition of some other» by 

was ao small, that 100 parts lost only 2 by which a greater degree of fusibility is ol^ 

drying at 400* Fahrenheit tained, though the addition is not always 

Planta and trees, the roots of which are required to be itaelf easier of fusion. Un- 

fibrous and hard, and capable of penetrate der this head comes the harder aolder fof 

ing deep into the earth, will vegetate to gold, whidi is prepared firom gold and ail^ 

advantage in almost all common soils that ver, or gold and copper, or gold, silver, 

are moderately dry, and do not contain a and copper. The hard solder for silver is 

Tery great excess of vegetable matter. prepared from equal parts of silver and 

The soil taken from a field at Sheffield* brass, but made easier of fusion by the ad- 

Jlace in Sussex, remarkable for producing mixture of a sixteenth part of zinc. Hie 

ourishing oaks, was found to consist of hard solder for brass is obtained from brass 

6 parts of sand, and 1 part of day and mixed with a sixth, or an eighth, or even 

finely divided matter. And 100 parts of the one-half of zinc, which may also be used 

entire soil submitted to analysis, produced for the hard solder of copper. It is sold 

water 3, silex 54, alumina 28, carbonate of in the shops in a granulated form, imder 

lime 3, oxide of iron 5, decomposing ve- the name of spelter-solder, 

getable matter 4, loss 3. Tbe soft solders melt easily, but are ptrt- 

From the great difference of the causes ly brittle, and therefore cannot be lia»- 

that influence the productiveness of lands, mered. Ctf this kind are the following mix* 

it is obvious, that m the present state of tures: tin and lead in equal parta: of stiU 

science, no certain system can be devised easier fosion is that consisting'of bismuth, 

for their improvement, independent of ex- tin, and lead, equal parts; 1 or 2 parts of 

periment; but there are few cases, in which bismuth, of tin and lead each 1 part, 

the labour of analytical trials will not be In the operation of soldering, the sur* 

amply repaid by the certainty with which faces of the metal intended to be joined 

they denote the best methods of meliora- must be made very clean, and applied ta 

tion; and this will particularly happen, each other. It is usual to aecure them by 

when the defect of composition is found a ligature of iron wire, or other similsr 

in the proportions of the primitive earths, contrivance. The solder is laid upon the 

In supplying animal, or vegetable ma- joint, together with sal ammoniac or borax» 

nure, a temporary food only is provided or common glass, according to the degree 

for plants, which is in all cases exhausted of heat intended. These i4ditiona defbnd 

by means of a certain number of crops; the metal from oxidation. Glaaiers use 

but when a soil is rendered of the best resin; and pitch is aometimes employed* 

possible constitution and texture with re- Tin-foil applied between the joints of 

gard to its earthy parts, its fertilitjr may fine brasa work, first wetted with a strong 

be considered as permanently established, solution of sal ammoniac, makes an excel- 

It becomes capable of attracting a very lent juneture, care being taken to avoid 

large portion of vegetable nourishment too much heat. 

from the atmospliere, and of prdducing its * Solids and So lid itt< See Calo- 

crops with comparatively little labour and xic, and Crystallization.* 

expense. Solvtiok. See Salt, Crystallixa* 

Solders, and Soldering. Solders con- tion, and Attraction. 

sist merely of simple or mixed metals, by * Sommits. Neprblinb.* 

which alone metallic bodies can be firmly *Sorbate8. Compounds of sorbic, or 

united with each other. In this respect it malic acid, with the salifiable bases. See 

is a general rule, that the solder should Acid (Sorbic).* 

always be easier of fusion than the metal * Sory. The ancient name of salphats 

intended to be soldered by it; next to this, of iron.* 

care must also be taken, that the solder * Spar (Flvor). See Flvok.* 

be as far as is possible of the same colour * Spar (Ponderous). See Hsavy- 

with the metal that is to be soldered. spar.* 

For the simple solders, each of the me- *SpARRYANHYDRiTE,orCv9B-SpAR.* 
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A sub-species of prismatic gypsum. Co- be a liquid or a gas, we weigh it in a glass 

lour white, passing into blue or red. Mas- or other vessel of known eapacity; and di- 

aWe, in distinct concretions, and crystal- viding that weight, by the weight of the 

lized. The primitive figure is an oblique same bulk of water, the quotient is, asbe- 

prism, in which the angles are 108^ 8^ and fore, the specific gravity. See Hydromr- 

79® 56'. 'i'he secondary forms are, a rec- tkr, for another modification of the same 

tangular four-sided prism, a broad six- rule. 

sid^ prism, an eight-sided prism, and a To calculate the mean specific gravity 
broad rectangular four-sided prism, acumi- of a compound from those of its compo- 
nated. Splendent, pearly. Cleavage three- nents, is a problem of perpetual recurrence 
fold. Fragments cubical. Fracture con- in chemistry. It is only by a comparison 
choidal. Transparent. Refracts double, of the result of that calculation, with the 
Scratches calcareous spar, but not fiuor. specific gravity of the compound experi- 
Brittle. Sp. g^. 2.7 to 3.0. It does not ex- laentally ascertained, that we can disco- 
foliate before the blow-pipe, and melt like ver whether the combination has been ac- 
gypsum, but becomes glazed over with a companied with expansion or condensation 
White friable enamel. Its constituents are, of volume. As several respectable expe- 
lime 41.?'5, sulphuric acid 55, muriate of rimental chemists (see Alloy and Am- 
soda 1. — Klaproth, It is sometimes met monia.) seem deficient in the knowledge 
with in the gypsum of Nottinghamshire, of chemical computation, I shall here inseil 
It occurs in the salt mines of Halle, &c.* a short abstract of a paper which I pub- 
* Sparry Iron. Carbonate of iron. Co- lished on this subject in the 7th number of 
lour pale yellowish-gray. Massive, disse- the Journal of Science. 
minated and crystallized.^ The primitive " The specific gravity of one body is to 
form is a rhomboid of 107^. The follow- that of another, as the weight of the first, 
ing are some of the secondary forms. The divided by its volume, is to the weight of 
primitive, perfect, or truncated; a still flat- the second, divided by its volume; and the 
ter rhomboid; the spherical lenticular form; mean specific gravity of the two, is found, 
the saddle shaped lens, and the equiangu- by dividing the sum of the weights by the 
lar six-sided prism. Glistening or splen- sum of the volumes. 
dent, or pearly. Cleavage threefold. Frac- Let W, w, be the two weights; V, v, the 
ture foliated, or spUntery. Translucent on Jtwo volumes; P, p, the two specific gravi- 
the edges. Streak white or yellowish- ties; and M, the calculated mean specific 
brown. Harder than calcareous spar. £a- gravity. Then 

sily frangible. Sp. gr. 3.6 to 3.9 It black- ,, W-4-w.^ ,, t-u* 

ens and becomes magnetic before the ^ = ^jr^; the formula by which I 

blow-pipe, but does not melt; it effervesces computed the second column of Table II. 

with muriatic acid. Its constituents ai'e, ^Y ^ W/>-4-t»P 

oxide of iron 57.5, carbonic acid 36, oxide And \ -^ v =-zt- + lb ^^ i^h 

of manganese 3.5, lime 1.25,— -Klaproth. ^* jr g ^ 

occurs in veins in gfranite, gneiss, &c. associ- ^"^ _ ^,„ . 

ated with ores of llad,cobilt, silver, copper, ^^^ = JLtJL. = (^[±^ _ ^ 

fcc. But the most extensive formations of V + v MVp-^wP Fw+/»W 

this mineral are in limestone. It is found P/> 

in small quantities in England. Scotland, ^jjg„ ^^ difference in density, between 

and Ireland; m Saxony, Bohemia, &c.; and ^yie two substances is considerable, as it is 

in large quantities m Fichtelgebirge; and ^j^i, sulphuric acid and water, the errors 

at'Schmalkalden in Hessia. It affords an produced by assuming the arithmetical 

iron welUuited for conversion mto steel.— ^^^^^^ for ^1,^ true calculated mean, are ex- 

Janutton* _. , . - cessive. Ifwe take copper and tin, however, 

• •SraciTic Gravity. The density of 8.89-4-7.29 

the matter of which any body is composed, then the arithmetical mean, 

L3;fasnh1^s?a^l^^ - ^'09. differs very little from 8.01. the 

is pure distilled water, at the temperature accurate mean density. 

of 60^ F. To determine the specific gra- By a similar error, I suppose, m calcu- 

vity of a solid, we weigh it, first in air, lating the mean density of liquid muriatic 

Mid then in water. In the latter case it acid in its different stages of dilution^ the 

loses, of its weight, a quantity precisely celebrated Kirwan has long misled the 

equal to the weight of its own bulk of wa- chemical world. He asserted, that the 

ter; and hence, by comparing this weight mean specific gravity of the components, 

with its total weight, we find its specific being also the experimental mean, there is 

gravity. The rule therefore is, divide the no condensation of volume, as with otUer 

total weight, by the fow of weight in water, acid dilutions. And the illustrious Ber- 

the quotient is the specific gravity. If it thollet has even kssigned a cause lor tb» 
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BUppositioQB fatt. I find, on the contntfy* 

that 50 of acid, sp. gray* 1.1920 with 50 of 

water» give oat heat, and have their volume 

diminished in the ratio of 100 to 99.2a 

The experimental specific grav. is 1.0954; 

that, by the exact rule, is cmly 1.0875. 

The preceding formula may be presented, 

under a still more convenient form. P, p 

being the specific gravities of the two 

W w 

components, we have P = :r7- and A = — ; 

V V 

. whence V = -p-, v = -» 

In the condition when W =s «r == 1, we 

have then 



This value being constantly negative, 
proves that the true value of the sp. grair. 

W 4-9 

of the mixture, represented by ^ ^ » 

is always smaller than the false vilve» 

2\V ^ V / 



therefore 



2A=(P-/>)X 



PH-/> 



Example of the last formula, 

_ ,, , ., 19.34-10.5 ^.^ 
Gold and silver, ~- = 14.9 =* 

false or aritiimetical mean spedfic gravity. 

(P— /»)> (19.3— 10.5)^ (8.8)g __ Tr.U 

F-^p^ 29.8 "" 29.8 29.8 

1 1 == 2.6 = 2 A; and A = 1-3, which bc- 

p 9 T> c= <^f and, consequently, ing subtracted from the arithmetical mean 

^ 14.9, leaves 13.6 for the true mean specific 

gravity as directly obtained by the formula 

(W4-w)Pi> 



P = 



i + -i 
F P 



(^-P)(P-^) 



Vw-^pW 



BUXPHURtC XeXD TAfiXE, 

Skovfinff the erroneous results of the eomnmi method. See Alloy. 



Acid in 
100. 


Arithm. 

mean 

density. 


Expert" 

mental 

density. 


Apparent 
volume. 


Acid in 
100. 


Arithm. 

mean 

density. 


Experi- 
mental 
density. 


Apparent 
volume. 


100 
90 
80 
70 
60 


1.7632 
1.6784 
1.5936 
1.5088 


1.8480 
1.8115 
1.7120 
1,5975 
1.4860 


100 
97.3 
98.0 
99.7 

101.5 


50 
40 
30 
20 
10 


1.4240 
1.3392 
1.2544 
1.1696 
1.0848 


1.3884 
1.2999 
1.2184 
1.1410 
1.0680 


102.6 

103.02 

102.95 

102.50 

101.57 



* SpBct7La.a laoN Oax. See Ores of 
laoM.* 

SvECHLUM. Mr. Edwards affirms, that 
different kinds of copper require different 
doses of tin to produce the most perfect 
whiteness. If the dose of tin be too small, 
which is the fault most easily remedied, 
the composition will be yellowish; if it be 
too great, the composition will be of a gray. 
blue colour, and dull appearance. He casts 
the speculum in sand, with the face down- 
wards; takes it out while red-hot, and 
places it in hot wood ashes to cool; without 
which precaution it would break in cooling. 

Mr. Little recommends the following 
proportions;— 32 parts of the best bar cop- 
per, 4 parts of the brass of pin-wire, 16^ 
of tin, and 1^ of arsenic. Silver he rejects, 
as it has an extraordinary effect of soften- 
ing the metal; and he found, that the com- 
pound was not susceptible of the highest 
polish, unless it was extremely brittle. He 
first melts the brass, and adds to it about 
an equid weight of tin. When this mixture 
is celd^ he puts it into the copper, previ- 



ously fused with black flux, adds next the 
remainder of the tin, and lasUy the arsenic. 
This mixture he granulates, by pourmg 
into cold water, as Mr. Edwards did, and 
fuses it a second time ibr casting. 

* Spbrkacbti. See Fat.* 

* Sphene. Prismatic titanium on,* 

* Sphoe&vlitb. Colours brown and 
grav. In imbedded roundish balls and 
grains. Glimmering. Fracture even, splin- 
tery. Opaque. Scratches quartz with diffi- 
culty. Brittle. Sp. gr. 2.4 to 2.5. Neariy 
infusible. It occurs in pearlstone and pitch- 
stone porphyries, in the vicinity of (Hass- 
hiitte near Schemmtz; and in the ^tctutone 
of Meissen.* 

* Sphragide. See Lbmni an Eartb.* 

* Spinel. A sub-species of octohedral 
corundum. Colour red. Occurs in grains, 
more frequently crystallized; in a perfect 
octohedron, which is the fundamental fi- 
gure; in a tetrahedron, perfect or modified; 
a thick equiangular six-sided table; a veiy 
oblique (bur-sided table; a ri>omboidal do- 
decmdron; a rectangular four-sided prion. 



SPI 

Siplendfint and vitreous. Cleftyage<4burfol<L 
Kracuue flat conchoidal. Translucent to 
transparent. Refracts single. Scratches to- 
paz, but is scratched by sapphire. Brittle. 
Sp. gr. 3JI to 3.8 Fusible with borax. lu 
constituents are» alumina 82.47, magnesia 
&78. chromic acid 6.18, loss 2.57.— Foii- 
gueUn. It is found in the gneiss district of 
Adker in Sudermannland, in a primitive 
Umestone; in the kingdom of Pegu, and in 
Ceylon. It is used as a precious stone. 
When it weighs four carats (about sixteen 
grains), it is oonsiflered of equal value with 
a diamond of half the weight— sIoiiMton.* 

* SpiVELiiANE. Colour plum-blue. It 
occurs crystallized in rhomboids of 117^ 
33^ and 62^ 37': and in six-sided prisms, 
acuminated with three planes. It scratches 
giass. It is found on the shores of the lake 
of lAacb, in a rock composed of glassy 
feld^ar, quartz, horftblende, kc^ It is said 
to be a variety of Haiiyne.* 

* SrivTBxaB. Colour greenish-gray. 
In small oblique double four-sided pyra- 
mids. It does not scratch glass, it occurs 



SPI 

in the department of Isere in France, in- 
crusting calcareous spar crystals. It is 
believed to be a variety of sphene.* 

Spirit of MiNDsasRus. A solution 
of acetate of ammonia, made by adding 
concrete carbonate of ammonia to distilled 
vinegar till saturation takes place. 

Spirit or Nitrx. See Acid (Ni- 

TRIC}i 

* Spirit, (Pyro-acbtic). Some dry 
acetates exposed to heat in a retort yield a 

auantity of a light volatile spirit, to which 
le above name is given. When the aoetate 
is easUy decomposed by the fire, it affords 
mudi acid and little spirit; and on the con- 
trary it yields much spirit and little acid, 
when a strong heat is required for its de- 
composition. The acetates of nickel, cop- 
per, &c. are in the first condition; those of 
barytes, potash, soda, strontian, lime, msn- 
ganese, and zinc, are in the second. The 
mllowing table of M . Chenevix, exhibits 
the products of the distillation of various 
acetates. 



Table of Pyro^eeHe Spirit. 



9j]jicetateof\A 






Loss by the fire. 



I r State of the 
I J base (a). 

81: 



Resid. Carbon. 




1 1 r Carb. acid. (6) 

l'|<Carb.hydro. 

||,CTotalgas. 



of Stiver. 
0.36 



metailic. 



AeetateoJ 
J\/ickeL 



0.61 



metdlUc, 



0.05 

1.0656 

107.309 


8 
12 

20 



0.14 

1.0398 
44.731 
almost 

35 
60 
9^ 



IcetateoJ 
Copper, 



0.64 



mstaUic, 



0.055 

1.0556 
84.863 
0.17 

10 
34 
44 



IcetateoJ 
Lead, 



0.37 



metalUc, 



0.04 

0.9407 

3.045 

0.555 

20 

8 

28 



Peracetate 
of iron. 



0.49 



bU oxide. 






0.02 

1.011 

27.236 

0.24 

18 
34 
52 



Acetate oj 
Zinc. 



vfh, oxide. 



0.05 



Acetate of 
Manganete 



0.555 



br. oxide. 



0.035 



0.8452 0.8264 



2.258 
0.695 

16 
28 
44 



1.285 
0.94 

20 
32 
52 



We see, that of all the acetates, that of 
silver gives the most concentrated and 
purest acetic acid, since it contains no py- 
ro-acetic spirit. 

This spirit is limpid and colourless. Its 
taste is at first acrid and burning, then 
cooling, and in some measure urinous. Its 
odour approaches that of peppermint min- 
gled with bitter almonds. Its sp. g^av. is 

(a) Almost all the metallic residuums 
are pyrophoric, or susceptible of inflaming 
by contact of air, after complete refrigcra- 
fion; which M. Chenevix ascribes to the 
finely divided charcoal mixed with the me- 
tallic part 

{b) The quantities marked here, are ext 
pressed in volumes 



0.7864. It bums with a flame interiorly 
blue, but white on the outside. It boils at 
138.2 F. and does not congeal at 5^ Fahr. 
With water it combines in every propor- 
tion, as well as with alcohol, and most of 
the essential oils. It dissolves but a little 
of sulphur and phosphorusj^ but camphor 
in very large quantity. 

Caustic potash has very little action on 
the pjrro-acetic spirit. Sulphuric and nitric 
acids decompose it; but muriatic acid forms 
with this body a compound, which is not 
acid, and in which we can demonstrate the 
presence of the muriatic acid, only by ig- 
neous decomposition. Hence we perceive 
that pyro-acetic spirit is a peculiar sub- 
stance, which resembles the ethers, alco- 
hol, and voUtilc oils. To obtain itcheaply^ 



STA STA 

^€ may employ tbe acetate of lead of com- starch* Or the pounded or gprated nb- 

meroe. Afier having distilled this salt in stance, as the roots of arum, potatoes^ 

an earthen retort, and collected the liquid aoorns, or horse-cheanuts, for instance, 

products in a globe, communicating by a may be put into a hair-sieve, and the 

tube with a flask surrounded with ice, we starch washed through with cold water, 

aatorate these products with a solution of leaving the grosser matters behind. Fari- 

potash or soda, and then separate the spirit naceous seeds may be grouiid and treated 

by means of a second distillation, taking in a similar manner. C^y seeda require to 

care to use a regulated heat. As it usually have the oil expressed from them before 

carries over with it a little water, it is pro- the farina is extracted, 

per to rectify it from dry muriate of lime. If starch be subjected to distillation, it 

Jinn, de Cfdmie, torn. 69.* gives out water impregnated with empy- 

* Spirit or Sal Ammoniac Water reuroatic acetous acid; a tfttle red or brown 
of Ammonia.* oil, a g^eat deal of carbonic acid, and car- 

SpiaiT (Volatile) or Sal Ammo- buretted hydrogen gas. Its coal Is bulky, 

XIAO. See Ammonia. easily burned, and leaves a very small quan- 

* SpiKiT OF Salt. See acid (Muri- tity of potash and phosphate of lime. If 
ATic).* when diffused in water, it be exposed to a 

* Spirit of Wine. Alcohol.* heat of 60* F. or upward^ it will fermoit, 

* Spodvmbne. Prismatic triphane spar, and turn sour; but much more so if it be 
-^Moha. Colour between greenish -white not freed from the gluten, extract, and co- 
and mountain-gray. Massive, disseminated louring matter. Thus, in starch-makiiig, 
and in large granular concretions. Glis- the farina ferments and becomes sour, but 
tening, pearly. Cleavage threefold. Frac- the starch that does not undergo fermenta- 
ture fine grained uneven. Translucent. As tion is rendered the more pure by this pro- 
hard as feldspar. Most easily frangible, cess. Some water already soured is mixed 
8p. gr. 3.0 to 3.1. Before the blow-pipe, it with the flour and water, which regulates 
first separates into small gold-yellow co- the fermentation, and prevents the mixture 
loured folia; and if the heat is continued, from becoming putrid; and in this state it 
they melt into a greenish-white coloured is left about ten days in summer and fifteen 
glass. Its constituents are, silica 64.4, alu- in winter, before the scum is removed, and 
mina 24.4, lime 3, potash 5, oxide of iron the water poured oflT. The starch is then 
2.2. — Vauquelin, It was first discovered in washed out from the bran> and dried, first 
the Island of Uton in Sudermannland, in the open air, and finally in an oven, 
where it is associated with red feldspar With boiling water starch forms a nearly 
and quartz. It has been lately found in the transparent mucilage, emitting a peculiar 
vicinity of Dublin, by Dr. Taylor. It con- smell, neither disagreeable nor very pow- 
tains the new alkali Uthia, by some recent erful. This mucilage may be dried, and 
analyses.* will then be semirtransparent, and much 

Sponge. A soft, light, very porous, and resembling gum, all the products of which 

pompressible substance, readily imbibing it affords. When dissolved it is much more 

water, and distending thereby. It is found easily digested and nutritious than befi>re 

adhering to rocks, particularly in the Me- it has undtsrgone this operation, 

diterranean Sea, about the islands of the Both acids and alkalies combined with 

Archipelago. It was formerly supposed to water dissolve it. It separates tlie oxides 

be a vegetable production, but is now of several metals from their solutions, and 

classed amongthe zoophytes; and analyzed, takes oxygen from many of them. It is 

it yields the same principles with animal found naturally combined with all the im- 

BTubstances in general. mediate principles of vegetables, and may 

Stalactites. These are found sus- easily be united with most of them by art. 

pended from vaults, being formed by the •Staurolite. Grenatite, or prismatic 

oozing of water charged with calcareous garnet.* 

particles, and gradually evaporating, ieav- * Staurotide. Grenatite, prismatic 

ing those particles behind. garnet, op staurolite. Colour dark reddish- 

Starch. This is a white, insipid, com- brown. Only crystallized in forms which 

bustible substance, insoluble in cold water, may be reduced to a prism of 129® 30'. The 

but forming a jelly with boiling water. It following are secondary forms: a very ob- 

exists chiefly in the white and brittle part.s lique four-sided prism, truncated on the 

of vegetables, particularly in tuberose acuter lateral edges, forming an unequian- 

roots, and the seeds of the gramineous gular six-sided prism; the same acutely be- 

plants. It may be extracted by pounding veil* d on the extremities; and a twin crys- 

these parts, and agitating them in cold wa- tal, formed by two perfect six-sided prisms, 

ter; when the parenchyma or fibrous parts. Splendent, resi no-vitreous. Cleavage in 

will first subside; and these being removed, the smaller diagonal. Fracture, small 

a fine white powder, diffused through the grained uneven. Opaque or translucent 

Water, will gradually subside, which is the Scratches quartz feebly. Brittle. Sp. gr, 
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3.3 to 3.8. Infusible. Its constituents are, melt, and in die act of fusion would take a 
alumina 44» silica 33, lime 3.84, oxide of dose of charcoal sufficient to bring it to 
iron 13, oxide of manganese 1, loss 5.16. — the state of No. 1. cast iron. The charcoal 
VknufUeHn. The geognostic relations of this used in stratifying with the bar iron, is 
mtjieral are nearly the same with those of bruised so as to pass through a quarter- 
precious garnet. It occurs in clay-slate inch riddle. Whenever the interior of the 
near Aidonald, between Keith and Huntly, troughs arrives at 70° Wedgwood» the car* 
in Aberdeenshire, and in a micaceous rock bon begins to be absorbed by the iron, 
at the Glenmalur lead>mines in the county There is no further diminution of tlie weight 
c^ Wicklow, Ireland.* of the charcoal than what is due to &ia 
*$T£A>M. See Caloric, and Vapour.* combination. What remains is employed 

* Stearin. See Fat.* at another charge. Great differences are 

* Steatite, or Soapstonb. A sub*- found between the different kinds of bar 
speeies of rhomboidal mica. Colour gray- iron, imported at the same time; which oc- 
i^, or greenish white.' Massive, dissemi- casion unexpected differences in the re- 
BBted, imitadve, and in the following sup-* suiting steel. The following letter contains 
posititious figures: an equiangular six-sided important information firom a gentleman 
prism; an acute double six-sided pyramid; possessing great experience in the manu-« 
and a rhomboid. The first two are on rock facture of steel. 

crystal, the last on calcareous spar. Dull. 

Frafttui^ coarse splintery. Translucent on *' MonkUxnd Steel- Wbrkt, 
the edges. Streak shining. Writes but " 9th J^wember, 1820. 
feebly. Soft* Very sectile. Rather diffi- ** Sir— Mr. William Murray has written 
citltly fran^ble. Does not adhere to the me, that you wished I should communicate 
tongue. Feels very greasy. Sp. gr. 2.4 to to you the reason why bar iron should run 
2.6. Infusible. ■ Its constituents are, silica into the state of soft cast iron, by the ope- 
44^ magnesia 44, alumina 2, iron 7.3, man- ration being carried too far in the blister 
ganese 1.5, chrome 2. Trace of lime and steel furnace; and how it does not make 
muriatic add. It occurs frequently in small cast steel, as cast steel is said to be formed 
contemporaneous veins, that traverse ser- by the f\ision of the blister steel in the 
pentine in all directions; at Portsoy and crucible with charcoal- 
Shetland; in the limestone of Icolmkill; in « The usual practice of making cast steel 
the serpen^e of Cornwall: and in Angle* is to fuse common steel in a crucible, roith- 
sey. It is used in the manufacture of por- ottt any charcoal being mixed. The degree 
celain, and for taking greasy spots out of of hardness required in the cast steel is re- 
silk and woollen stuffs, it is also employed gulated by selecting blister steel of the 
in polishing gypsum, serpentine, and mar- pi^per degree of hardness for what is 
ble. When pounded and slightly burned, it wanted. 

forms the basis of certain cosmetics. It " This statement is made with a view to 
writes readily on glass. Humboldt assures correct a common mistake, that to make 
us, that the dtomacks, a savage race on the cast steel it is necessary, and that it is the 
banks of the Orinoco, live for nearly three practice, to mix with the steel to be melted 
months of the year, principally on a kind of a quantity of charcoal, 
potter's clay; and many other savages eat *< Pursuing this mistake it naturally leads 
great quantities of steatite, which contains to others. Dr. Thomson says, when speak- 
absolutely no nourishment.* ing on this subject, that cast steel is more 
* Steel. A modification of iron, con- fusible than common steel, and for that rea- 
eeming which our knowledge is not very son it eannot be welded to iron. It melts 
precise, notwithstanding the researches of before it can he heated high enough; and 
many celebrated chemists. For the follow- that the quantity of carbon is greater than 
ing important facts, I am indebted to the in common steel; and that this seems to 
proprietor of the Monkland manufactory, constitute the difference between the two 
where bar and cast steel of superior quality substances. 

are made. " The statement of a simple fact will 

The chests or troughs, in which the iron show that this conclusion is erroneous, 

bars are stratified, are 9 feet long*, and com- Suppose a piece of blister steel, pretty hard, 

posed of an open.grained siliceous free- yet fit to stand the operation of welding to 

stone, unalterable by the fire. The Danne- iron without any difficulty; let this steel be 

mora or Oregrounds iron is alone employ- made into cast steel in the ordinary way. 

ed, for conversion into steel, at Monkland. It will not then stand tlie process of weid- 

The increase of weight is from 4 to 12 ing. It will not melt before reaching the 

ounces per hundred weight. The average welding heat; but when brought to that 

is therefore 1 in 224 parts. The first pro- heat, and submitted to the blows of tl)e 

portion constitutes mild, and the second hammer, it will fall like a piece of sand, 

very hard steel. Should the process be and the parts being once separated, they 

pushed much farther, the steel would th^n refuse to beconie again united. This diffi- 
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culty of worUn^ the iteel cannot ftiite from to contain pfaotphoric acid. It occurs tlan; 

the steel containing more carbon, for the with brown iron in Saxony and Bararit. It 

ikct is, it contains less* part of it being is allied to meadow iron-ore.* 

burnt out in the operation of melting it. * Stonbs. See AirAX.TSZ8, EA.aTiS| 

And if the same steel was to be melted a Geo loot, Mbtso&olitb, and Mm- 

second time, more of the carbon would be ralooy.* 

burnt out, of course the steel would be * Stinkstonk, or Swinbstovb. A 

softer; but at the same time the difficulty yariety of compact lucullite, a sub^pedcs 

of working it would be increased; or, in of lime-stone.* 

other words, the red-short property it had * Stbahlstbxk. Actinolite.* 

acquired in the first melting would be dou- Stroitti a. About 35 years ago t mi* 

bly increased in the second, although a neral was brought to Edinburgh by a deil- 

person who has not bad the experience er in fossils, from a lead-mine at Stnmtiiii 

would very naturally conclude, that as the in Argyllshire, which was generally gopr* 

metal kept retrograding to the state of raal- dered as a carbonate of barytes. It bai 

leable iron, in the same proportion it would since been found near Bristol, in France, 

acquire all the properties of the metid in in Sicily, and in PennsylTania. Dr. Grav- 

that state. When taking this riew ^ the ford first observed some diflerenoes b^ 

subject, it would appear that the difference tween its solution in muriatic acid, andtiut 

between these two kinds of steel must arise obtained fVom the carbonate of iMOjtes or 

from some other cause than that pointed Anglezark, and thence supposed itn> ka 

out by Dr. Thomson. new earth. Dr. Hope of Edinbnr^ bid 

" When the iron has absorbei a quantity entertained the same opinion, and cosiiiiD' 

of carbon in the blister steel fuAiace, suffi- ed it by experiments in 1791. KirvaSf 

cient to constitute steel of a proper degree Klaproth, Pdletier» and Sulser did tiie 

of hardness, and the heat after this is con- same. The carbonic acid may be ezpelka 

tinned to be kept up, the steel will keep by a heat of 140^ of Wed^ood, lc«nii^ 

absorbing more and more carbon. The the strontia behind; or by dissolving in the 

fusibility of it will continue to increase, nitric acid, and driving uiis off by belt 

just in the same proportion, till at last it Pure strontia is of a grayish^white oo- 

becomes so fusible, that even the limited lour; a pungent acrid taste; and when ]»v- 

heat of a blister steel furnace brings it dered in a mortar, the dust that rises im- 

down; and just at the time it is passing to tates the lungs and nostrils. Its specific 

the fluid state, it takes so great a quantity gravity approaches that of batytes. ItK* 

of charcoal, as changes it from the state quires rather more than 160 puUciniff 

^ steel to that of cast iron. It appears to at 60* to dissolve it; but of boilin§[ vittf 

me, that the charcoal is combined in rich much less. On cooling, it ciystaUizes in 

cast iron, in the mechanical state, and not thin, transparent, quadrangular ^^J^ 

in the chemical, as in steel. nendly parallelograms, seldom ®*^*?Tf 

** With this you will receive a specimen a quarter of an inch in length, and «• 

from the blister steel furnace. The frac- quentlv adhering together. The edges «« 

ture of the bar will show you steel in the most frequently bevelled from each side, 

highest state of combination with carbon Sometimes they assume a cubic foflB* 

in which it can exist; and another part of These crystals contain about 68 ^^J^ 

-the same fracture presents the transition are soluble in 51.4 tiroes their weignt « 

from the state of steel to that of cast iron, water at 60**, and in little more thin twee 

Should you require it, I will send you a their weight of boiling water. '^***{^^^5j! 

specimen of cast steel in the ingot, and blood-red colour to the flame of ""''"JJ 

from the same ingot, one in the hammered alcohol- The solution of strontia cwngw 

Btote. Iam,"&c. vegetable blues to a green. StronUaconi. 

••John Buttery."* bines with sulphur either in thevretorcnr 

way. and its sulphuret is soluble m wtf^. 

• Steinhezlite. Blue quartz of Fin* In its properties, strOntia has a c<2« ' 
land* able affinity to barvtes. It diffew !«>>»!* 

• Stibium. Antimony.* chiefly in bemg infusible, much less w • 

• Stilbite, or Pyramidal Zeolite. We, of a different form, weaker m its »b^ 
See Zeolite.* nities, and not poisonous. Its ****'J?^ 

•Stilpnosiderite. Colour brown- poimds afford differences more mai* 

ish-black. Massive, imitative, and in curv- Edmbtirgk Trant. ^ . ^ 

ed concretions. Splendent, resinous. Frac- • The basis of strontisi is •^'^^-y'jn 

ture conchoidal. Opaque. Streak yellow- metal first procured by Sir H. "^^y^, 

ish-brown. Hard in a low degree. Brittle. 1808, precisely in the same «"*""*' u-t 

Sp. gr. 3.77 With borax it gives a dark riuro, to which it is very "'^•jj^'jiff. 

olive-gfreen glass. Its constituents are, ox- has less lustre. It appeared "^^v^gg^ 

ide of iron 80.5, silica 2.25, water 16, oxide cultly fusible, and not volatile. « j*^ ^ 

of manganese a trace.— ;{7//manfi. It is said converted into strontia by exposore 
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and when thrown into water, decomposed ignatia by boiling the infusion of the h&sM 

it with great violence, producing hydrogen with magnesia, in the same manner as Ro- 

gas, and making the water a solution of biquet had obtained morphia from the in- 

strotttia. . By igniting the mineral stronti- fusion of opium. 

anite (see Heavy Spar) intensely with The properties of strychnia, when in a 

charcoal powder, strontia is cheaply pro- state of purity, are as follows: 
eared. Sir H. Davy, from indirect erperi- It is crystallized in very small four^ided 

menta, is disposed to regard it as com- prisms, terminated by four-sided low pyra- 

posed of about 86 strontium 4. 14 oxygen, mids. It has a white colour, its taste ia in- 

m 100 parts; and supposing it to be com- tolerably bitter, leaving a metallic impres- 

posed of a prime proportion of each con- sion in the mouth. It is destitute of smell, 

stituent, the equivalent prime of strontium It is not altered by exposure to the air. It 

would be 6.143, and of strontia 7.143. But is neither fusible nor volatile, except at 

from the proportions of the constituents in temperatures at which it undergoes decom- 

tbe carbonate; the prime of strontia appears position. It is charred at the temperature 

to be 6.4 (Mr 6.5; and hence that of stron- at which oil enters into ebullition (about 

tium will be 5^. 580*). When strongly heated, it swells up. 

The beautiful red fire which is now so blackens, gives out empyreumatic oil, a 

frequently used at the theatres, is com- little water and acetic acid; carbonic acid 

posed of the following ingredients: 40 parta and carburetted hydrogen gases are dis- 

drjf»nithite of strontian, 13 parts of finely engaged, and a bulky charcoal remains be* 

powdered sulphur, 5 parts of chlorate of hind. When Heated with peroxide of cop- 

potaah (hyperoxymuriate), and 4 parts of per, it give#Dut only carbonic acid gas and 

sulphuret of antimony. The chlorate of water. It is very little soluble in cold wa- 

potash and sulphuret of antimony should ter, 100,000 parts of that liquid dissolving 

be powdered separately in a mortar, and only 15 parts of strychnia; but it dissolves 

then mixed together on paper; after which in 2500 times iU weight of boiling water. 

they may be added to the other ingredi- A cold solution of strychnia in water may 

tatB, previously powdered and mixed. No be diluted with 100 times its volume of that 

other kind of mixture than rubbing to- liquid without losing its bitter taste. 

g ether on paper is required. Sometimes a When strychnia is introduced into the 

ttle realgar is added to the sulphuret of stomach, it acts with prodigious energy. A 

antimony, and frequently when the fire locked jaw is induced in a very short time, 

bums dim and badly, a very small quan- and the animal is speedily destroyed. Half 

tityof very finely powdered charcoal or a grain of strychnia blown into the throat of 

lampblack w'dl make it perfect. a rabbit proved fatal in five minutes, and 

For the saline combinations of strontia, brought on locked jaw in two minutes. 
see the Aci©s at the begining of tiie l)ic- Sulphate ofitrychma is a salt which crys- 

bonary, or Dr. Hope's excellent ori^nal ^^u^eg in transparent cubes, soluble in less 

dissertation OT tills eai-tii, m tiie Edm. Phil, ^j.^^ ^^n times its weight of cold water. Its 

Tra^. for 1790. „ „ o * taste is intensely bitter, and the strychnia 

• Strohtianite. See Heavy Spar.» j, precipitated from it by all tiie solnble 
♦Strowtites. The same as strontia.* salifiable bases. It is not altered by expo- 

• Strontium. The metaUic base of ^^^ ^^ ^y,^ ^ir. In the temperature of 212« 

•*'^5^*** . ,«, . ,i_ ,. « it loses no weight, but becomes opaque. 

•Strychnia. This alkaline substance At a higher temperature it melts, and 

was detected by PeUeUer and Caventou in speedily congeals again, with a loss of 

tiie fruit of tiie tfrycAfiM ««x rofwco, and three per cent of its weight. At a still 

9infehio9 tgnatta, about the end of tiie higher temperature it is decomposed and 

yearlSia It was obtained from the bean charred. Its constituents are, 

^r^r^r^T^Lt^'tZ^'li Sulphuric acid, 9.5 5.00 

smaU as possible. It was tiien exposed to Strychma, 90£ 47.63 

the action of nitric ether in a Papin's di- Z^^ q 

gester. The residue, thus doirived of a 

quantity of fatty matter, was digested in Muriate of attychma crystallizes in very 

alcohol as long as that reagent was capa- small needles, which are g^'ouped together, 

ble of dissolving any thing. The alcoholic and before the microscope exhibit the form 

solutions were evaporated to dryness, and of quadrangular prisms. When exposed to 

the residue redissolved in water. Caustic the air, it l^conies opaque. It is more solu- 

potash being dropped into the solution, a ble in water than the sulphate, has a similar 

white crystalline precipitate fell, which taste, and acts with the same violence upon 

was strychnia. It was purified by washing the animal economy as all the other salts of 

it in cold water, dissolving it in alcohol, strychnia. When heated to the tempera- 

and crystallizing it. Strychnia was obtain- ture at which the base is decomposed, it 

cd likewiae from the bean of the strychnos allows the muriatic acid to escape. 
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fho9phate of 9try9hma crystalMzes in together, as in the operation of thembtU 

fbiir -aided prisms. It can only be obtained mates of. mercury; or to collect some Toli- 

neutral by double decomposition. tile substances, as sulphur, the acid of bo- 

JSlUrate of strychnia can be obtained only rax, and all the preparations called flowers. 
by dissolving strychnia in nitric acid, dilut- The apparatus for sublimation is veiy 

ed with a ereat deal of water. The satu- simple. A matrass or small alembic is ge< 

rated solution, when cautiously evaporated, nerally sufficient for the sublimation of 

yields crystals of neutral nitrate in pearly small quantities of matter. But the vei- 

needles. This salt is much more soluble sels and the method of managing the fire, 

in hot than in cold water. Its taste is ex- vary according to the nature of the matters 

ceedingly bitter, and it acts with more vio- which are to be sublimed, and accordinj^to 

lence upon the animal economy than pure the form which is to be given to the sub- 

strydinia. It seems capable of uniting with limate. 

an excess of acid. When heated, it be** The beauty of some sublimates connsts 

comes yellow, and undergoes decompost- in their being composed of very fine, ligfct 

tion. It is slightly soluble in alcohol, but parts, such as almost all those called 8ow- 

is insoluble in ether. ers; as flowers of sulphur, of benzoin, and 

When concentrated nitric acid is poured otiiers of this kind. When the matters to 

upon strychnia, it immediately strikes an be sublimed are at the same time volatile, 

amaranthine colour, followed by a shade a high cucurbit, to which is adapted a ca* 

similar to that of blood. To this colour pital, and even several capitals placetae 

succeeds a tint of yellow^ which passes upon another, are employed. The subfi* 

afterwards into green. By tlfll action the mation is performed in a sand-batb, inth 

strychnia seems to be altered in its pro-* only the precise degree of heat requisite 

perties, and to be converted into a sub* to raise the substance which is to be sub* 

stance still capable of uniting with acids, limed, and the capitals are to be guarded 

Carbonate of strychnia is obtained in the as much as possible from heat The hdgbt 

form of white flocks, litUe soluble in water, of the cuOurbit and of the, capitals seems 

but soluble in carbonic acid. well contrived to accomplish this intention. 

Acetic, oxalic, and tartaric acids form When along with the dry matter which 

with strychnia neutral salts, which are very is to be collected in these sublimations, a 

soluble in water, and more or less capable certain quantity of some liquor is raisei 

of crystallizing. They crystallize best when as happens in the sublimation of add « 

they contain an excess of acid. The neu- borax, and in tiie rectification of vobtiw 

tral acetate is very soluble, and crystallizes concrete alkali, which is a kind of subb* 

with difficulty. mation, a passage and a receiver for thesi 

Ifydrocyamc acid dissolves strychnia, and liquors must be provided. This is conve- 

forms with it a crystallizable salt. niently done by using the ordinary <»?»» 

Strychnia combines neither with sulphur of the alembic, furnished with a beak and 

nor carbon. When boiled with iodine, a a receiver. . 

solution takes place, and iodate and hydri- Some sublimates are required io be m 

odate of strychnia are formed. Chlorine masses as solid and compact as their ni- 

acts upon it precisely in the same way. tures allow^ Of this number are camphor, 

Strychnia, when dissolved in alcohol, has muriate of ammonia, and aU the suW^ 

the property of precipitating the greater mates of mercury. The propei:est vessels 

number of metallic oxides from their acid for these sublimations are bottles or »«• 

solutions. It is precipitated by the alkalis trasses, which are to be sunk more ^^^ 

and alkaline earths; but the effect of the deeply in sand, according to the "f^^^^ 

earths proper has not been tried. See Ann, and gravity of the matters that are to 

de Chim, et de Phys, x. 142.* sublimed. In tiiis manner of 8«winj»B» 

• SuBER. Cork. See Cerin, and Acid the substances having quitted the bot^ 

(Suberic).* of the vessel, adhere to its ^VV^^l^^ 

Sublimation is a process by which vo- as this part is low and near the JJ^» T^ 

latile substances are raised by heat, and there suffer a degree of heat sufficient 

again condensed in the solid form. give them a kind of fusion. The art, tn^ 

This operation iis founded on the same fore, of conducting these sublimaUons coo- 
principles as distillation, and its rules are sists in applying such a degree of *^.^^ 
the same, as it is nothing but a ^ distil- in so disposing the sand (that is, ^A 
lation. Therefore all that has been said on it cover more or less the matrass), ^*^j^ 
the article Distillation is applicable heat m the upper part of the J"**'*^^^ 
here, especially in those cases where sub- be sufficient to make the "ublimatcjww 
limation is employed to separate volatile to the glass, and to give it such a a«^ 
substances from others which are fixed or of fusion as is necessary to render xt 
less volatile. pact; but at the same time this ^^^^^ 

Sublimation is also used in other cases: not be so great as to force the suou 

for instance, to combine volatile matters through the neck of the matrass, «» 
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spate it. These conditions are not eaaljr to cellent potash. Twenty yean are xequireA 

be attained, especially in great works. for it to attain its fuU growth. Tapping' 

Many substances may be reduced into does not injure it; but, on the contrary, it 

/lowers and subUmed, which require for affords more sirup, and oft' a better quality, 

this purpose a vet)- great heat, witli the ac- the oftener it is tapped. A single tree has 

cess of free air and even the contact of coals, not only survived, but flourished, after tap- 

and dierefore cannot be sublimed in close ping, tor forty years. Five or six pounds of 

vessels. Such are most soots or flowers of sugar are usually aflbraed by the sap of on^ 

metals, and even some saline substances, tree; though tliere are instances of the quan> 

When these sublimates are required, the tity exceeding twenty pounds. The sugar i» 

matters from which they are to be separated separated from the sap either by freezing* 

must be placed among burning coals in by spontaneous evaporation, or by boiling, 

open air; and the flowers are collected in The latter method is the most used.^ Dr. 

thechimney of the furnace in which the ope- Rush describes the process; which is sim^ 

ration is performed. The tutty, calamine, or pie, and practised without any difficulty by 

pompholix, collected in tlie upper part of the farmers. 

iiirnaces in which ores are smelted,^are sub- From frequent trials of this sugar, it does 

limates of thisidnd. not appear to be in any respect in^rior to 

SuBSALT. AWt having an excess of base that of the West Indies. It is prepared at 

beyond what is requisite for saturating the a time of the year when neither insect, nor 

acid, as supenaU is one with an excess of the the pollen of plants exist to vitiate it, as .is 

acid. Thus sulphate of potash is the neutral the case with common sugar. From calcu- 

compound of sulphuric acid and potash; sub- lations grom^ed on facts, it is ascertained^ 

sulpiiate of potasn, a compound of the same that Americas now capable of producing a 

ingredients, in which there is an excess of surplus of one-eighth more than its own 

base; siipersulphate of potash, a compound consumption; that is, on the whole, about 

of the same acid and the same base, in which 135,000,000 pounds; which, in the country, 

there .is an excess of acid. The term was may be vahied at fifteen pounds weight foe 

introduced by Dr. Pearson. one dollar. 

* Succinates. Compounds of succinic The Indians likewise extract sugar from 
acid with the salifiable bases.* the pith of the bamboo. 

• Sircciwic Acil). See Acid (Succinic,)* The beet has lately been much cultivated 
SroAB is a constituent part of vegetables, in Germany, for the purpose of extracting^ 

existing in considerable quantities in a num- sug^ from its root. For this the roots are 

ber of plants. It is aflbrded by the maple, taken up in autunm, washed clean, wiped* 

the birch, wheat, and Turkey com. Mar- sliced lengthwise, strung on threads, and 

graaf obtained it from the roots of beet, red hung up to dry. From these the sugar is 

beet, skirret, parsnips, and dried grapes, extracted by maceration in a small quantity 

The process of this chemist consisted in di« of water; drawing off this upon fresh roots^ 

{[estingtheseroots,rasped, or finely divided, and adding fresh water to the first roots^ 

m alcohol. This fluid dissolves the sugar; which is again to> be employed the same 

and leaves the extractive matter untouched, way, so as to get out all their su^r, and sa- 

which falls to the bottom. turate the water as much as possible with it 

In Canada, the inhabitants extract sugar This water is to be strained and boiled down 

from ^e maple. At the commencement of for the sugar. 

spring, they heap snow in the evening at Some merely express the juice from the 

the foot of the tree, in which they previous- fresh roots, and boil this down; others boil 

\f make apertures for the passage of the re- the roots; but the sugar extracted in either 

turning sap. Two hundi'ed. pounds of this of these ways is not equal in quality to the 

iiuce, afibnl by evaporation fifteen of a brown- first. 

ish sugar. The quantity prepared annually. Professor Lampadius obtuned from 110 

amounts to fifteen tliousand weight lbs. of the roots, 4 lbs. of wellgruned white 

Dr. Rush, in the Transactions of the Ame- powder sugar; and the residuums aiforded 

rican Philosophical Society, vol. iii. has given 7 pints of a spirit resembling rum. Achard 

an account at length, of the sugar maple says, that about a ton of roots produced 

tree, of which the following is a short abf him a 100 lbs. of raw sugar, which gave 

Btract; — 5^ lbs. of refined sugar, and 25 lbs. of trea- 

The acer saccharinum of Linnxus, or su- cle. 
gar maple tree, grows in great qiuintities But the sugar which is so universally used» 

in the western counties of all the middle is aflbrded by the sugar cane {arundo aac* 

States of the American Union. It is as tall charifera,^ which is raised in our colonies, 

as the oak, and from two to three feet in When this plant is ripe, it is cut down, and 

diameter; puts forth a white blossom in the ci-ushed by pasang it between iron cylinders 

spring, berore any appearance of leaves; its placed perpendicularly, and moved by wa« 

small branches aflbrd sustenance for cattle, ter or animal strength. The juice which 

and its ashes aflbrd a large quantity of ex- flows out by this strong pressure is received 
vo£. n. 37 
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in a shallow trougli placed beneath the cy- a «naH quantity of butter is thrown ui,t» 

linder. This juice is called in the French su- moderate its agitation. When the boilmf 

gar colonies w»w,- and the cane, after hav- is sufficiently effected, the fire is put wl; 

inff underirone this pressure, is called be- the liquor is poured into moulds, and ap- 

eaitse. The juice is more or less saccharine, tated, to mix the sirup together with fte 

acconline to the nature of the soil on which grain sugar already formed. When the 

the cane has grown, and the weather that whole is cold, the moulds are opened^ ind 

has predominated during its growth. It is the loaves are covered with moistened cliy, 

aqueous when the soil or the weather has which is renewed from time to fame till tje 

been humid; and in contrary circumstances sugar is well cleansed from its sirup. The 

it is thick and glutinous. loaves being then taken out of die moulds, 

The juice of the cane is conveyed into are carried to a stove, where they are gn- 

Doilers, where it is boiled with wood ashes dually heated to 145° F. They remain m 

and lime. It is subjected to the same ope- this stove eight days, after which they ire 

ration in three several boilers, care being wrapped in blue paper for sale, 
taken to remove the scum as it rises. In The several sirups, treated by the MM 

this state it is called wrw/v and is again methods, afford sugars of mfenorqu^^ 

boiled with lime and alum till it is suffi- and the last portion, which nglongeraflbrds 

cienlly concentrated, when it is poured into any ciystals, is sold by the «ne ot tmkma. 

a vessel called the cooler. In this vessel it is The Spaniards use this molasses in the pre- 

agitated with wooden stirrers, which break paration of sweetmeats, 
the crust as it forms on the surface. It is A solution of sugar, much Jess conwp' 

afterward poured into casks, to accelerate trated than that we have just been speabng 

its cooling; and while it is stiff warm, it is of, lets fall by repose crystals, which aftea 

conveyed into barrels standing upright over the form of teti-ahedral pnsms, terminated 

a cistern, and pierced through their bottom by dihedral summits, and known by m 

with several holes stopped with cane. The name o^ augarcandy, 
sirup which is not condensed filters through The preceding account of the manulic- 

these canes into the cistern beneath; and ture of sugar in the colonies is chieflycx- 

leaves the sugar in the state called coctne tracted from Chaptal. The ">*^^'JJ]* 

ave-ar, or muscovado. This sugar is yellow taken from Edwards' History of "^^™ 

and fat, and is purified in the islands in the Indies, the authority of which is mdubita- 

following manner. The arup is boiled, and ble- 

poured into conical earthen vessels, having Such planters as are not fortunately fnr- 
a small perforation at the apex, which is nished with the means of gfrinding theirwMf 
kept closed. Each cone, reversed on its by water, are^ at this, season fr^"^"Si!°!l 
apex, is supported in another earthen ves- peded by the failure or insufficiency of tneir 
sel. The sirup is stirred together, and then mills; for though a sugar mill is a veiy »«»• 
left to en staUize. At the end of fifteen of pie contrivance, yet great force is «JI."f .* 
sixteen hours, the hole in the point of each to make it vanquish the resistance which it 
cone is opened, that the impure sirup may necessarily meets with. It principally con- 
run out. The base of these sugar loaves is sists of three upright iron refers or cyi^w^ 
then taken out, and white pulverized sugar ers, from thirty to forty inches in length, mm 
substituted in its stead; which being well from twenty to twenty .five ''^^®*.."l^' 
pressed down, the whole is covered with meter; and the middle one, to wmcfl ok 
clay, moistened with water. This water moving poweris applied, turns the oth«tW9 
filters through the mass, carrying the sirup by means of cogs. The canes, which aw 
with it which was mixed with the sugar, previously cut shoitand tied into bundics»^ 
but which by this management flows into twice compressed between these roDeff; w 
a pot substituted in the place of the first, after they have passed through th^"'^ J?g 
This second fluid is called ^ne sirup. Care second rollers, they are turned ^^^^ 
is taken to moisten and keep the cjay to a middle one by a piece of frBrne work 
proper degree of softness, as it becomes dry. circular form, which is called in ^^^^^^.^ 
The sugar loaves are afterwand taken out, dumb-returner, and forced back through 
and dried in a stove for eight or ten days; second and third. By this operation ^ 
after which they are pulverised, packed, and are squeezed completely dry, and so 
exported to Europe, where they are still far- times even reduced to powder. ^J^/^ ^^ 
ther purified. juice is received in a leaden bed, *"" .^gj^ 

The operation of the French sugar re- conveyed into a vessel called the ^^\^^g* 

finers consists in dissolving the cassonade. The refuse, or macerated rind of the ^^ 

or clayed sugar, in lime-water. Bullocks' which is called cane-trash, serves tor w 

blood is added, to promote the clarifying; boil the liquor. , -i 

and, when the liquor begins to boil, the The juice from the mill ^^^^y^Zstt 

heat is diminished, and the scum carefully eight parts of pure water, one P"*°*^ ^! 

taken off. It is in the next place concen- and one part made up of gross ^"*'™"-,^g 

trated by a brisk heat^ and, as it boils up» cilage, with a portion of essentia ^^* 
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lMx>portion8 sre taken at a medium; for when shut, causes the fire to be extinguish^ 
some juice has been so rich as to make a through want of air § 
Hogshead or sixteen hundred weight of sugar As soon as the stream from the receiver 
from thirteen hundred gallons, and some is has filled the clarifier with fresh liquor, and 
90 uratcry asto require more than double that the fire is lighted, the temper," which is ge- 
<}uantity. The richer the juice is, the less nerally Bristol white-lime in powder, is stir- 
it abounds with redundant oil and g^m; so* red into it. This is done, in order to neu- 
that yery little knowledge of the contents tralize the superabundant acid, and to get 
of amy other quantity can be obtained by rid of which is the g^atest difficulty in su- 
the most exact analysis of any one quantity gar making. Alkali, or lime, generally ^ ef- 
^nf Juice. fects this; and at the same. time, part of it is 

contained \n cane-juice. Some of tlie ereen „^^„ „^ , ^ „.^ c*,i.\^ ^ i* p n- ♦^ ♦k^ 

*A*^. «»u:^i. ^^ * *.• a.u • u ^ji smell and taste of the su&rar. It falls to the 

tops, which serve to tie the canes m bundles, u^x*^^. c^u • u i i. • i ui ^ ♦ 

SM /tf^^« „^..^i . „ J • ij _„, „«• 1 bottom of the pans in a black insoluble mat- 

?^«. «~.^^w ^'r. A^^f ^V \ t«^ *hich scorches the bottom of the ves- 

i^,^J?^ ^h^^r P "^ to ferment and ^b. and cannot without difficulty be de- 

Jhlv JL-^^ I^^ •- "% ,?" r *^^<^ f""" them. But. in oKler that less 

^7 S??K. ^ pieces of the l.g,.eou8 ^^^^ ^^ ^ precipitated to the bot- 

Efw^ll „f^^' T^f"■'' ""^ -t I' t t"™. B«'e more than half a pint of Bristol 

hl^?r.5f.?[!^'"f "^^^%' *'".<='' ™y lime should be allowed to eveiy hundred 

W.^^.^r^f .w" »"*»«»1«=t»»t'"" gallons of liquor, and Mr. Bousie's method 

Dlack coat of matter that surrounds the cane ^f j;o„,.i„:„J*;* ; * k«i:«n. ..^.o*«« ».^»:^..a f« 

l^riSiu^aflit'^ ^n^r' "TVr" mixInT" "^'"tS "^ej S "SZZT. 

and gradually growing thinner the farther adontedt 

I^Ztl •'^'1' ir?"^'' *'" *^* J'-PP.'"' r' As the force of the fire increase^ and the 

fi^Iit .1^ jomts appears entirely free iiq„or grows hova scum is thrown up, which 

W u uf fi kTi,"" "/*• yellow CO- i,\„,„»ed ^ the gummy matter of tie cane. 

loup. It IS a fine black powder, that mixes ™;,u _^^^ ^f.K« ^:i « ^^ -..^u ».*...~4;z.a «>. 

with the clammy exiidatlions from the cane, ^'^*» «onie of the oil, and such impuntiesas 

and as the fairness of the sugar is one symp- ^ ^^^^ clarifiers are generally placed in 

torn of Its gwdness, a small quantity of ^^ ^^dle or at one end of tie boiling- 

^18 crust must very much prejudice the ^ouse. When they are placed at one end, 

commodity. ^ ^1,^ ^^^^^j. ^j^^ ^^^ ^^^^ j^ ^^^^^ ^^ ^^ 

The sugar is obtained by the following other, and three boilers are usually ranged 
process: — ^The juice or liquor runs from the between them. The teache commonly holds 
receiver to the boiling-house, along a wood- from 70 to 100 gallons, and the boilers be- 
•en gutter lined with kad. In the boiling. twe6n the clarifiers and teache diminish in 
liouse, it is received into one of the copper nze from the first to the last. But v hen the 
pans or caldrons, called clarifiers. Of these clarifiers are in the middle, there is gene- 
there are generally three; and their dimen- nerally a set of three boilers on each side, 
ftons are determined by the power of sup- which in effect form a double boiling-house. 
plying them with liquor. There are wa- This arrangement is very necessary on large 
ter miDs that will grind with great facility estates. 

«DiBcient for thirty hotheads of sugar in a ^ Mr. Boiisie, to whom, for his improve- 
week. Methods of quick boiling cannot be ments in the art of sugar-boiling, the Assem- 
dispensed with on plantations thus fortunate- bly of Jamaica gave 1000/, in a paper which 
ly provided; for otherwise the cane liquor he distributed among the members, recom- 
would unavoidably become tainted before it niends the use of vegetable alkali, or ashes 
could be exposed to the fire. The purest of wood, such as pimento tree, dumb cane, 
cane-juice will not remain twenty mmutes fem tree, cashew, or logwood, as afibrding 
in the receiver without fermenting. Hence, a better temper than quickfime. Afterward, 
clarifiers are sometimes seen of one thou- however, he was convinced, that sugar form- 
sand gallons each. But on plantations that, ed on the basis of fixed alkaline salts never 
during crop time, make from fifteen to twen- gtands the sea, unless some earth is united 
^ hogsheads of sugar a-week, three clan- to the salts Such earth as approaches near- 
fiers of three or four hundred gallons each est to the basis of alum, Mr. Edwards thipks, 
are sufficient The liquor, when clarified, would be most proper; and it deserves to be 
may be dcawn ofl'at once, with pans of this inquired, how far a proper mixture of vege- 
stze, and there is leisure to cleanse the table all^aline salts and lime might prove a 
Tessels everjr time they are used. Each cla- better temper than either lime or alkaline 
rifier is furnished either with a siphon or salts alone. In some parts of Jamaica, where 
cock for drawing off the liquor. It has a the cane-liquor was exceedingly rich, Mr. 
flat bottom, and is hung to a separate fire, Bousie macle very good sugar without a p^£ 
«sch chimney having an iron sllocr, which, tide of temper. 
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tbe mudVkire is able to entangle. The heat irregulap mass of imperfect crystals, wjm- 
18 now Buttered to increase gradually till it rating itself from the raolasses. From tl^t 
nearly rises to the heat of ooiling water, cooler it is taken to the curing-house, where 
The nquor, however, must by no means be the molasses drains from it.§ 
fluifered to boil. When the scum begins to But here it may be proper to notice the 
rise into blisters, which break into white rule for knowing when the subject is fit to 
froth, and generally appear in about forty be ladled from the teache to the cooler. Ma- 
minutes, it 18 known to be suflBclently heat- ny of the negro boilers, from lon^ habit, 
cd. Then the damper is applied, and the guess accurately by the eye alone, judji^ing 
fire extinguished; and, if circumstances will by the appearance of tlie grain on the back 
admit, the lk|uor after this is suffered to re- of the ladle; but the practice generally 
main a full hour undisturbed. In the next adopted is to Judge b^ what is called the 
place, it is carefiilly drawn off, either by a si- touch, ». e. takmg up with the thumb a small 
phon, which draws up the clear fluid through portion of the hot liquor from the ladle, and, 
the scum, or by means of a cock at the hot- as the heat diminishes, drawing with the fore* 
torn. In either case, the scum sinks down finger the liquid into a thread. Tliis thread 
without breaking as tibc Uquor flows; for will suddenly break and shrink fiom the 
its tenacity prevents any adnusture. The thumb to the suspended finger, in difFcrest 
liquor is received into a gutter or channel, leng^s, according as the liquor is more or 
which conveys it to the evaporating boiler, less boiled. A thread of a quarter of an 
commonly called the grand copper; and if inch long generally detemunes the pro- 
produced at first from good and untainted per boiling height for strong musco^'ado 
canei^ it will then appear almost transpa- sugar. t 

j?ent. The curing-house is a large aiiy buildings 

In the grand orcvaporating copper, which provided wi& a capacious molasses cistern, 
flhould be sufficiently large to receive the the sides of which are sloped and lined with 
net contents of one of the clarifiers, the li- terras, or boards. A frame of niassyjoi^- 
Huor is suffered to boil, and the scum, as it work without boarding, is placed over tbs 
nses, is continually taken off by large scum- cistern; and empty hogsheads without head- 
mers, tiU the liquor becomes finer and some- ings are ranged on the joints of this frame. 
what thicker. This operation is continued. Eight or ten holes are bored in the bottoms 
tUl the subject is so reduced in quantity, of these hogsheads, and through each a 
that it may be contuned in the next or se- tlie holes the stalk of a plantain leaf a 

cond copper, into which it is then ladled. «— — . — — -— ~ 

The liquor is now almost of the colour of § It is necessary to observe in this p»a, 
Madeira wine. In the second copper the that, in order to obtain a laige-grained sa- 
boiling and scumming are continued: and if gar, it must be suffered to cool ^^^^'^.^ 
the subject be not so clean as is expected, gradually. If the coolers be too shalwv, 
lime-water is thrown into it. This addition the gram is injured in a surpriaiiig n»B- 
not only serves to ^ve more temper, but ner. 

likewise to dilute the liquor, which some- t The vessel called the teache probapif 
times thickens too fast to permit the fecu- derived its name from this practice of tiyinf 
lendes to rise in the scum. When the froth by the touch (tactio. ) Some years ago, Jo™ 
in boiUng arises in large bubbles, and is not Proculus Baker, Ejsq. barrister at law, I|^ 
much discoloured, 'the liquor is said to have commended to the public a method more 
% favourable appearance m the second cop- scientific and certain, in a treatise '^"^^'^ r* 
per. When, in consequence of such scum- published in 1775, entitled. An Essay o|?^ 
jpfiing and evaporation, the liquor is again so Art of making Muscovado Sugar, /t ^ 
reduced, that it may be contained in the follows: "Provide a small thin pane of clear 
third copper, it is ladled into it, and so on to crown glass, set in a frame, which I woui 
the last copper, which is called the teache. call a tr>'er; on- this drop two or three dnfs 
This arrangement supposes four boilers or of the subject, one on the other, and cany 
coppers, besides the Uiree clarifiers. your tryer out of the boiling-house into tn 

In the teache the subject undergoes an- air. Observe your subject, and ^^^^^, 
•ther evaporation, till it is supposed boiled cularly wheUier it grain freely, and ^J^^, 
enough to be removed from tlie fire. This a small edge of molasses separate at J^*^ 
operation is usually called striking,!, e, lad- tom. I am well satisfied, that a ^^^^^^ 
ling the liquor, which is now exceeding thick, rience will enable you to judge what app^J* 
into the cooler. ance the whole skip will put on when cwj 

The cooler, of which there are generally by this specimen, which is also cold. J 
six, is a shallow wooden vessel, about eleven method is used by chemists, to ^f^ 
inches deej), seven feet in lengtli, and from rated solutions <tf all other salts: n mjy 
ifive to six feet wide. A cooler of this size seem therefore somewhat strange* 'tj. 
holds a hogshead of sugar. Here the sugar not been long adopted in the w"^ » 
grains, t. e. as it cools, it juns into a coarse house. ^ 
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thrust SIX or eight inches belov the joists, in a great measure owing to the inhumaii 
and long enough to stand upright above and wasteful culture by slaves, and the ab- 
the top of tile hogshead. Into these hogs- surd principles of European colonization, 
lieads, the mass from the cooler is put, which duties, drawbacks, and bounties, which 
is called potting; and the molasses drains have the effect to create unnatural mono- 
through the spongy stalk, and drops into polies, and to prevent commerce from find- 
the cistern, whcince it is oci^sionally taken nig its level. This is eminently the case 
Ibr distillation. In the space of three weeks, with regard to our West-India islands, and 
the sugar becomes tolerably dry and fair. It their produce. 

IS then said to be cured^ and the process is It appears that sugar has the property 

finished. of rendering some of the earths soluble 

Sug^r thus obtained is called muscoi'ado, in water. This property was accidentally 

and is the raw material whence tlie Briti^ discovered by Mr. William Ramsay of Glas- 

sugar-bakers chiefly make their loaf or re- gow. 

fined lump. There is another sort, which was Being employed in making experiments 

formerly much used in Great Britain for do- on sugar, and happening to put sonrie quick- 

mestic purposes, and was generally known lime into a cold solution of it, he noticed, 

by the name of Lisbon sugar. In the West that it had acquired an uncommon caustic 

indies, it is caUed clayed sugar; and the pro- taste. 
cess of making it is as follows; — Hence he concluded, that sugar possesses 

A quantity of Sug^r. from the cooler is the property of dissolving a certain proper- 
put into conical pots or pans, which the tion of lime; and in order to ascertain its ca- 
Trench call formn, with the points down- pacity in this respect, experiments were made 
ward, having a hole about half an inch in upon this earth, together with strontites, mag- 
diameter at the bottom, for the molasses to nesia, and barytes. 

drain through, but which at first is closed Sugar, dissolved in water at the tempera- 
with a plug. As soon as the sugar in these ture of 50°, is capable of dissolving one -half 
pots is COM, and becomes a fixed bo(fy, of its weight of lime, 
which is known by the middle of the top ' The solution of lime in sugar is of a beau- 
felling in, the plug is taken out, and the pot tiful white-wine colour, and has tlie smell of 
placed over a large jar, intended to receive fresh slaked quicklime 
the sirup or molasses that drain from it. In It is precipitated from the solution, by the 
this state it is left as long as the molasses carbonic, citric, tartaric, sulphuric, and oxa- 
continues to drop, when a stratum of clay lie acids; and it is decomposed, by double 
is spread on the sugar, and moistened with affinity, by caustic and carbonated potash 
water. This, imperceptibly oozing through and soda, the citrate, tartrate, and oxalate of 
the pores of the clay, dilutes the molasses, potash, &c. 

in consequence of which more of it comes An equal weight of strontia, with the su- 
away than fi^m sugar cured in die hog^- gar employed, is capable of being dissolved 
head, and the sugar of course becomes so at the temperature of 212°, and of being re- 
much whiter and purer. Accordingto Sloane, tained in solution by the sugar at 50° of 
the process was first discovered in Brasil, by Fahrenheit. On exposing the crystals which 
accident: '* A hen," says he, << having her had fallen down during the cooling of the li- 
feet dirty, going over a pot of sugar, it was quid, to the air of the atmosphere, they at- 
foiind under her feet to be whiter than else- tracted carbonic acid, and effloresced. 
where." The reason assigned why this pro- The solution of strontia in sugar is of a 
cess is not universally adopted in the Brit- fine white-wine colour, and, like that of 
ish sugar islands is this, that the water which lime, has a peculiar caustic smell. This 
dilutes and carries away the molasses, dis- earth is precipitated by caustic and carbo- 
solves and carries with it so much of the su- nated potash and soda; also by the carbonic, 
gar, that the (fifference in quality does not citric, tartaric, sulphuric, and oxalic acids; 

gay for the difierence in quantity. It is pro- and it is decomposed, by compound affinity, 
able, however, that the French planters are by the carbonates of potash and soda; also 
of a different opinion: for upwards of four by the citrate, tartrate, and oxalate of put- 
hundred of the plantations of St. Domingo ash. 

huve the necessary appamtus for claying. The solution of magnesia in sirup, like 

and actually carry on the system. those of lime and strontia, was of a pure 

Sugar is veiy soluble in water, and is a white colnur, and had no sensible variation 

good medium for uniting that fluid with oily in smell or taste from the common solution 

matters. It is much used for domestic pur- of sugar, farther than that the sweet seemeii 

jK>ses, and appears on the whole to be a va- much improved, and was softer and more 

viable and wholesome article of food, the agreeable to the palate, as if it were entirely 

uses of which are most probably restricted freed from the earthy taste, which unrefined 

by its high price. This price may in a cer- sugar frequently has. On its remaining at 

tain degree arise from the nature of the ar- rest for some months, in a bottle well corked, 

tiele^ and its original cost; but is no doubt the magnesia appearstpbe entirely separated. 
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VeiT Uttle alumina is dissolved by a sola- granted. The specification is in the Mi 
lion or sugar, when fresh precipitated earth vol. of the Repertor>', p. 134. 
is presented to it, either in the cold or hot The pan is to be charged with strong lime- 
state, water, the sugar added, and the. fire set in 
The union of the sugar with the alkalis, the usual manner. For evety hundred weight 
has been long known; but this is rendered of sugar used, a solution is to be made of 
more strikingly evident, by carbonated pot- four ounces of sulphate of zinc, in as smalls 
ash or soda, for instance, decomposing tlie quantity of water as will dissolve it. When 
solutions of lime and strontia in sug^r, by the sugar in the pan is melted, the solution 
double affinity. of sulphate of zinc is added, and the whole 
In making solutions of unrefined sugar well stirred. The oxide of zinc combines 
for culinary purposes, a gray-coloured sub- with the extractive matter, tannin and gallic 
stance is found frequently precipitated. It acid, and renders them insoluble, while the 
is probable, that this proceeds from a super- sulphuric acid, in combination witli the lime, 
abtmdance of lime, which has been used in becomes also insoluble. When raw sugar 
clarifying the juice of the sugar-cane at the contains much acid, and a strong grain is 
plantations abroad. Sugar with this imper- required, take one ounce of lime m powder 
tection is known among the refiners of this for ever>' four ounces of sulphate of zinc, 
article by the name ofveah. And it is justly and as much water as will form a milk of 
termed so, the precipitated matter being no- lime, which is added to the solution of su- 
tiling but lime which has attracted carbonic g^^r in the pan, about five minutes af^er the 
avid fi'om the sugar, (of which there is a solution of sulphate of zinc has been added 
great probability,) or from the air of the at- This purification of siiga^ by separating ira- 
mosphere. A bottle in which I had kept a purities chemicRlly combined with it, is em* 
solution of lime in sugar for at least tbur ployed with much advantiige in conjunction 
years, closely corked, was entirely incrusted ^'itb the patent filtering apparatus invented 
with a yellowish-coloured matter, which on by Mr. John Sutherland. The solution of 
examination was found to be entirely carbo- sugar broiiglit to the boiling point is run 
nate of lime. through the filter, and afterwards boiled to 

* In the ordinary refining of raw sugars, a proof. Mr. Wilson boils the sirup in a 

•from twenty to thirty .five/«;r cetU of molasses pan, having a coil of tinned copper or pure 

are separated, of which a considerable part, tin tubes placed along its bottom and sides, 

probably two-thirds, are formed by the high through which a constant stream of strongly 

neat used in the concentration of the simp, healed oil, or other fatty matter, is made i» 

Various plans have been contrived to dirai- pass. The oxide of zinc, precipitated pre- 

nish this production of molasses. One of viously by adding a solution of the salt to 

these consisted in surrounding the sugar- lime-water, is also recommended, as well ai 

boiler with oil or steam at a high tempera- the oxide of tin. 

ture, instead of exposing it to a naked fire. Mr. Kirchoff, an ingenious Russian chemist 
In a second, the boiler is covered at top, and accidentally discovered, that starch is con- 
by means of an air-pump the atmospheric vertible into sugar, by being boiled for 
pressure is removed, so as to favour ebul- some time with a very dilute sulphuric acid, 
lition, and rapid evaporation, at moderate Saussure showed, tliat 100 parts of starch 
heats. yield 110 of sugar. He concluded, that this 

The celebrated chemist, Mr. Howard, took sugar is merely a compound of water and 

o\it a patent for this plan, which is undoubt- starch. According to his analysis, starch con- 

edly the most scientific and productive of sifts of 
any; but requires superior sxill and very 

minute attention in the manutsicturer. No Oxygen, 55.8^ 

blood is used for clarification. I'his is ac- Carbon, ^.29 

complished by a system of most ingenious Hydrogen, 6.84 

canvas filters, aided by the intermixture ■ 

with the sirup, of a small quantity of pasty 100.00 
gypsum and alumina, made by saturating a 

solution of alum with quicklime. In the Sugar of grapes, according to the samfe 

ihial purification, the. base of the inverted chemist^ is composed of ' 
sugar cone, is covered with a stratum of 

very ptire saturated sirup, instead of moist Oxygen, 56.51 

pipe-clay. Carbon, 36.71 

The third method is founded on the pro- Hydrogen, 6.78 

perty which animal charcoal (bone-black) ■ 

possesses, of destroying vegetable colouring 100.00 
matter. Perltaps the combination of tlie last 

two modes promises tlie best results. Common sugar has been analyzed by ma- 

A fourth process for refining sugar is that ny eminent chemists. The following is a 

•f Mr. Daniel Wilsoui for which a patent was general view of the results: 



SUG 



SUG 



<9ay-Lu8Sae and 


BerzeliuSi 


Prout 


Thenard. 


Mean of 3. 




Oxygen, 50.63 


49.856 


53.33 


Carbon, 42.47 


43.265 


39.99 


Hydrogen, 6.90 


6.879 


6.66 



100.00 100.000 100.00 

For a view of the proportions of the con- 
stituents referred to equivalent primes or 
volumes, see FsaiH^STATioir, cotwnn 4. I 
am happy to observe, that Dr. Prout's ex- 
perimental results ag^ee with M. Gay-Lus- 
sac*8 theory, of sugar being a compound of 
40 parts of carbon -4- 60 of water, or its ele- 
ments. By Berzelius' analysis, starch con- 
sists of Oxygen, ^9.5 

Carbon, 43.5 
Hydrogen, 7.0 

100.0 

The abstraction of a little hydrogen and 
carbon, would convert it into sugar. But 
no carbonic acid or other gas is extricated 
during the conversion, according to Vog^l's 
experiments. I find that potatoes digested 
witli dilute sulphuric acid, yieldssugar cheap. 
ly and abundantly. The acid is afterwards re- 
moved by chalk; and the strained liquor left 
to repose, after due evaporation, affords crys- 
tals of^* sugar. From starch sugar, good beer 
has been made. I would recomniend pota- 
toes for this purpose. They are washed, 
grated down, and treated with the dilute acid 
fop a day or two at a temperature of 212®. 

M. Braconnot has recently extended our 
views concerning the artificial production of 
sugar and gum. Sulphuric acid (sp. gr. 
1.827) mixed with well dried elm dust, be- 
came very hot,' and on being diluted with 
water, and neutralized with chalk, afforded 
a liquor, which became gummy on evapora- 
tion. Shreds of linen triturated in a glass 
mortar, with sulphuric acid, yield a similar 
gum. Nitric acid has' a similar power. If 
the gummy matter from linen be boiled for 
some time ^th dilute sulphuric acid, we ob- 
tain a crystallizable sugar, and an acid, which 
H. Braconnot calls the vegeto -sulphuric acid. 
The conversion of wood also into sugar, will 
no doubt appear remarkable; and when per- 
sons not familiarized with chemical specula- 
tions are told, that a pound weight of rags 
can be converted into more than a pound 
weight of sugar, they may regard the state- 



ment a<i a piece of pleasantry, though no- 
thing, says M. Braconnot, can be more real: 

Silk is also convertible into gum by sul- 
phuric acid. Twelve gi*ammes of glue, re- 
duced to powder, were digested with a double 
weight of concentrated sulphuric acid with- 
out artificial heat. In twenty hours the liquid 
was not more cbloured than if mere water 
had been employed. A decilitre of water was 
then added, and the whole was boiled for 5 
hours, with renewal of the water, from time 
to time, as it wasted. It was next diluted, 
saturated vnth chalk, filtered and evaporated 
to a sirupy consistence, and left in repose 
for a month. In this period a number of 
granular crystals had separated, which ad- 
hered pretty strongly to tlie bottom of the 
vessel, and had a very decided saccharine 
taste. This sugar crystallizes much more 
easily than cane sugar. The crystals are 
gritty under the teeth, like sugar-candy; 
and in the form of flattened prisms or tabu- 
lar groups. Its taste is nearly as saccha- 
rine as grape sugar; its' solubility in water, 
scarcely exceeds that of sugar of milk. Boil- 
ing alcohol, even when diluted, has no ac- 
tion on this sugur. By distillation it yields 
ammonia, indicating the presence of azote. 
This sugar combines intimately with nitric 
acid, without sensibly decomposing it, even 
with the assi.stanceof heat,and there results 
a peculiar crystallized acid, to wliich the 
name nitro-saccharine has been given. Jin- 
nalea de Chimie, xii. or Tiiloch*8 ^Jagcudihe^ 
vol. SSy and 56. 

The varieties of sugar are; cane sugar, 
maple sugar, liquid sugar of fruits, sugar of 
figs, sugar of grapes, starch sugar, the mush- 
room sugar of Braconnot, manna, sugar of 
gelatin, sugar of honey, and sug^r ofdijibetes. 
** The relation," says Dr. Prout, « which ex- 
ists between urea and sugar, seems to explain 
in a satisfactory manner the phenomena of 
diabetes, which may be considered as a de- 
praved secretion of sugar. The weight of 
the atom of sugar, is just half that of the 
weight of the atom of urea; the absolute 
quantity of hydrogen in a given weight of 
both is equal; while the absolute quantities 
of carbon and oxygen in a given weight of 
sugar, are precisely twice those of urea.** 

The constituents of these two bodies and 
lithic acid, are tlms expressed by that inge- 
nious philosopher. 
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1 
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Hydrogen, 
Carbon, 
Oxygen, 
Azote, 


2 

1 
1 
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2.5 

7.5 

10.0 

17.5 


6.66 
19.99 
26.66 
46.66 


1.25 

7.50 
10.00 


6.66 
39.99 
53.33 


1.25 
15.00 
10.00 
17.50 


2.85 
34.28 
22.85 
40.00 


1 


37.5 


100.00 


38.75 


100.00 


5 


43.75 


100.00 



SUL SUL 

The foreroing compounds appear to be begins to evaporate. At 560°, it takes fire 

fbnned by the union of more simple com- in the open air, and burns with a pale blue 

pounds; as sugar, of carbon and water; flame. When kept melted in an open ves- 

urea, of carburetted hydrogen and nitrous selfbrsometime, at about 300° F., it becomes 

oxide; lithic acid, of cyanogen and water, thick and viscid; and if it be then poured 

Sec. whence it is inferred, that their artifi- into a basin of water, it appears of a red co- 

' cial formation £ills within the limits of che- lour, and ductile like wax. In this state, it 

mical operations.'* is used for taking impressions of seals or 

* Sugar or Leas. Acetate of lead. See medals. Its sp. gr. is said to be increased 
Lbah.* from 1.99 to 2.325. This cliange is not 

* SoLrHATEs. Definite compounds of owing to oxidation, for it takes place in 
sidphuric . acid^ with the salifiable bases, close vessels. 

See Acid (Sulphuric,) and the respective When a roll of sulphur is suddenly seized 

bases.* in a warm hand, it crackles, and sometimes 

* Sulphites. Definite compounds of sul* falls in pieces. This is owii^ to the une- 
phurous acid with the bases.* aual action of heat, on a body which con* 

♦Sulphur, Of native or prismatic sul- ducts that power slowly, and which has Ik- 

phur, there are two species, the common tie cohesion. If a mass of sulphur be melt- 

and volcanic; the former is of two kinds com- «d m a cnicible, and after the surface begim 

pact and earthy sulphur. J® concrete, if the liquid nnatter below be al- 

t. ^ ry J. ^ 1*1 n^i..... lowed to nin out, fine aacular crystals' ot 

% 1. Compact c^wnon «**«;;. Colow ^^ j,j ^^ obtamed. 

sulphur-yellow and yellow ot other shades. ^. . . ^^j^j^ .„ ^ j^ ^^ 

Alassive, disseminated, and crystallized. Its ^„.^J*„ • „i«^u«i «,^ ^4.u«I —^ m/^w^ 

primitive figure is a pyramid of IQ'T 19', 9^^^. ^\^^<^^ «^ ^^^^^ «nd "»««^ 

and 84° 24'; basis = 102<' 41'. The secon- ^^ L^l^**' , • ^a ^A ^^«.« ;« f«nr 

dary figures are, the primitive variously , f*^?^"^ combmes with oxygen m four 

truicate^, or acuminated, and delicate aci- ^^^''''J^^^^^T^ ^^TZ^ ?S™ 

cularci^stals. Shining or glimmering. Clea- esUng series of acids, See Acid (Sulphu. 

Tnfver'^L^^ll.^!'"^^^^ j}on. these combinations it is infe^J 

Harder dian talc. Brittle. When rubbed, that the pnmeeqmvalent of sulphur ,s 2;^^^^ 

h exhales a faint sulphureous smell, and be! ^J^ ^^"s^ty of its vapour is 1.111 = thrt 

comes resino-electric. Sp. gr. 1.9 to 2.1. o* o^ff^n gas. 

It occUTS in considerable ibuiidance in pri- ^.^^^^^^ combmes readily i^nith cWMme. 

mitive mountains, in a state of combinafion This compound w^first made by I>r/rhom. 

with metaU, forming the different genera of ^^'^^ "f"" f^^^ chlonne gas through flow- 

pyrites, glance and blende. In Jlcondary ^"..?^ tV P^^k J^ may be made more ex- 

mountains it is more abundant in the puri Peditiously by heating sulphur m a retort 

unccmbined state. It is found in the iiland S'^T-f^ iTl!^- J^-^""^?^'" *"^^h 

of Iceland, associated with gypsum; or in rv^^w-u'r? ^^ol^^'^^^i^^^^ 

crusts investing alluvial substances. Very ^'J. ^LS ^^^^^^ 

superb specimens of crystallized sulphur are ^^^^ ^^"^J^ .^/r 'tV*^ ^^'' T^^^ 

found at Conil near Cape Trafalgar. It oc- f^^"" 1^^ reflected Lght, appeare of a red co- 

curs abundantly in T 
Papal States, in Arn 

enstein in Hanover. i;««.4.u*^ ji^ i._^ 

, rt XI .t , . r^ 1 ""ff that of sea-weed, but much stronger; 

§ 2. Earthy comnmi mlpkur Colour it affects the eyes fike the smoke of peat, 

pale straw-yellow. Afessive and dissemi- its taste is acid, hot, and bitter. Its sp. gr. 

nated. Dull, fracture fine earthy. Opaque, is 1 7 

Does not soil. Soft to friable. It occurs in it iocs not redden perfectly dry paper 

drusy cavities in flint, and along with the tinged with litmus; whei It is agitated incon- 

conipact varieties, in gypsum and other tact with water, the water beSomes cloudy 

'°^^' - from the appearance of sulphur, and stron?- 

2. Volcanic sttlphur. Colour pale sulphur- ly acid, ana it is found to contain oil of vi- 

yellow. Massive, imitative, and crystallized triol. 

m pyramids. Glistening, inclining to ada- Accordmg to Sir H. Davy's experiHientSi 

mantine. Fracture uneven. Slightly trans- 10 grains of pure sulphur absorb nearly 30 

lucent. It occurs abundantly at Solflitera in cubic inches of cblorine; so that the com- 

the neighbourhood of Vesuvius, and in Ice- pound contains about 2. sulphur to 4.5chlo- 

land. — Jameson.^ rine, or a prime equivalent of each. 

♦Sui^HUR. A simple inflammable body. The compound formed in the manner 
of great importance in chemistry and the above described, cannot be made to unite to 
arts. To the properties above mentioned, more chlorine; but it can dissolve a consi- 
we shall here add, that its fusing point is derable portion of sulphur by heat, and be- 
about 220*^ F,, before which temperature, it comes, of a tawny-yellow colour. 




SUL SUL 

I«dide of sulphiir is eaaily formed by of ^e bladder, iind replaced it by sulplm- 

mixing the two ingredients in a glass tube, retted hydrogen gas. A young animal in 

and exposing them to such a heat as melts these- circumsjtances, usually perishes in 

the sulphur. It is grayish -black, and has in 15 or 20 minutes. Old rabbits resist the 

a rftdiated structure like that of sulphuret poison much longer. 

of antimony. When distilled with water. When potassium or sodium is heated, 

iodine is disengaged. merely to fusion, in contact with sulphu- 

Sulphur and hydrogen combine. Their retted hydrogen, it becomes luminous, and 
union may be effected, by causing sulphur bums with extrication.of hydrogen, while 
•to sublime in dry hydrogen in a retort, .a metallic sulphuret remains, combined 
.There is no change of volume; but only with sulphuretted hydrogen, or a sulphu- 
B part of the hydrogen can be united with retted hydrosulphuret. 
the sulphur in this mode of operating. Sulphuretted hydrogen combines with 
. The usual way of preparing sulphuretted an equal volume of ammonia; and unites 
hydrogen, is to pour a dilute sulphuric or to alkalis and oxides, so that it has all the 
muriatic acid, on the black sulphuret of characters of an acid. These compounds 
iron or antimony in a retort. For accurate are called hydromlphuretg, 
experiments, it should be collected over All the hydrodulphnrett, soluble in water« 
mercury. It takes fire when a lighted have an acrid and bitter taste, and when in 
taper is brought in contact with it, and the liquid state, the odour of rotten eggs. 
bums with a pal^ blue flame, depositing AU those which aro insoluble, are, on the 
sulphur. Its smell is extremely fetid, re- contrary, insipid and without smell. There 
Bembling that of rotten eggs. Its taste is are only two coloured hydrosulphurets, 
BOUT. It reddkns vegetable blues. It is ab- that of iron, which is black, and of anti- 
sorbable by water, which takes more than mony, which is chesnut-brown. 
an e^ual volume of the gas. Its sp. gr. ac- . All the hydrosulphurets are decomposed 
cording to MM. Gay-Lussac and Thenard, by the action. of fire. That of magnesia 
is to that of air, 1.1912 to 1.0. From Sir is transformed into sulphuretted hydrogen 
H. Davy's experiments, it would appear to and oxide of magnesium; those of potash 
he a little less, but he is inclined to adopt and soda, into sulphuretted hydrogen, hy- 
the results of the French chemists, rather drogen, and sulphuretted alkalis; those of 
than his own, as their gas was weighed manganese, zinc, iron, tin,- and antimony, 
in larger quantity, and dried. Notwith- into water and metallic aulphurets. 
standing this preference of other experi- When we put in contact with the air, at 
menta to his own, we must prefer a num- the ordinary temperature, an aqueous so- 
ber nearer to Sir H. Davy's than M. Gay- lution of a hydrosulphuret, there results, 
Xussao's. Its true sp. gr. is 1.1805. 100 cu- in the space of some days, Itft, water, and 
bic inches weigh S6.0O6 gr.; and it consists a sulphuretted hydrosulphuret, which ia 
of 1 volume vapour of sulphur = 1.1111. yellow and soluble; 2d, water, and a co- 
-f- 1 volume of hydrogen == 0.0694 = lourless hydrosulphite, which, if its base 
1.1S05; or a prime equivalent of each =: be potash, soda, or ammonia, remains in 
2.125. If platina wires be ignited in it, by solution in the water; but which falls dowrt 
the voltaic apparatus, it is rapidly decom- in acicular crystals, if its base be barytes; 
posed. Sulphur is deposited, and an equal strontia, or lime. 

volume of hydrogen romains. The same The acids in general combine with the 

change is effected more slowly by the elec base of the hydrosulphurets, and disengage 

trie spark. sulphuretted hydrogen with a Ibigely cf- 

Qf all the gases, sulphuretted hydrogen fervescence, without any deposition of 

is perhaps the most deleterious to animal sulphur, unless the acid be in excess, and 

life. A greenfinch, plunged into air, which be capable, like the nitric and nitrous acids, 

contains only -nrW ^^ ^^ volume, perishes of yielding a portion of its oxygen to th^ 

instantly. A dog of middle size is de- hydrogen of the sulphuretted hydrogen, 

atroyed in ajr that contains ^^tj-; and a The hydrosulphurets of potash, soda, 

horse would fall a victim to an atmosphere ammonia, lime, and magnesia, are prepared 

containing y-J^. directly, by transmitting an excess of sul- 

Dr. Chaussier proves, that to kill an ani- phuretted hydrogen gas, through these 

mal, it is sufficient to make the sulphuret- bases, dissolved or diffused in water, 

ted hydrogen gas act on the surface of its The composition of the hydrosulphurets 

body, when it is absorbed by the inhalants, is such, that the hydrogen of the sulphu- 

Hetooka bladder having a stop-cock at retted hydrogen, is to the oxygen or the 

one end, and at the other an opening, into oxide in the same ratio as in water. Hence, 

which he introduced the body of a rabbit, when we calcine the hydrosulphurets of 

leaving its head outside, and securing the iron, tin, &c. wfe convert them into water 

bladder air-tight round the neck by adhe- and sulphurets. , 

sive plaster. He then sucked the air out Hydrosulphuret of potath crj-stalUzes in 

Vol. II. S8 
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ftor-^ided ptismi^totimiiated bjfbar^ided a tolatiofi of a hydrofulphuiet, nUMed 
pjrraouds. Its taste is acrid and bitter* with sulphuretted hydroj^cn, so much nore 
Exposed to the air» it attracts humidit^, sulphuretted hydrogen is evolTed* m tk 
absorbs oxygen, passes to the state of a temperature is more elevated. Bat whn 
sulphuretted hydrosulphuret, and finally the solution of hydrosulphiuwt, initeid of 
to Uiat of a hydrosulphite. It is extremely beinr saturated, has a sufficient ezoeis tf 
soluble in water. Its solution in this liquid alkau, it evolves no perceptible qutnti^of 
occasions a perceptible refrigeration. Sub- sulphuretted hydrogen, even at a boifiog 
Jected to heat, it evolves much sulphuret- beat; although it dissolves as much lulphur 
ted hydrogen, and the hydrosulphnret pas- as in its state of saturation. It hence fot 
•es to the state of a sub-hydrosulphuret. lows, 1st. That sulphuretted hydrogoi, n^ 
^dtMulphuret ff fda crystallises with phur, and the alkalis, have the properly of 
more difficulty than the preceding. forming very variable triple combinatioMt 

Bgirowiphatei %femm»ma is obtained by 3d, That all these combinations contain kii 
the direct union of the two gaseous con- sulphuretted hydrogen than the hydnml^ 
•tituenta in a glass balloon, at a low tern* phurets; and, 3d, That the quantity of sri- 
pcrature. As soon as the gases mingle, phuretted hydrogen is inversely as the id* 
transparent white or yellowish crystals are phur they contain, and reciprocally. IVn 
formed. When a mere solution of this by- compounds have been called, in geoenl, 
drosulphuret is wished for medicine or sulphuretted hydrosulpburets; but the 
analysis, we pass a current of sulphuretted name of hydrogenated sulphurets is nan 
hydrogen through aqueous ammonia till particularly given to those combinatioM 
saturation. which are saturated with sulphur at a hi{|fa 

The pure hydrosulphuret is white, trans- temperature, because, by treatinf^ than 
parent, and crystallised in needles or fine with acids, we precipitate a peculiar con* 
plates. It is very volatile. Hence, at or- pound of sulphur and hydrogen, of which 
dinary temperatures, it gradually sublimes we shall now treat. 
into the upper part of the phials in which This compound of hydrogen and idpbiirf 
we preserve it. We may dso by the same the proportions of the elements of which 
means separate it from the yellow sulphu- have not yet been accurately ascertaiiiedi 
retted hydrosulphuret, with which it is oc- is also called a hydruret of sulphur. It is 
casionally mixed. When exposed to the formed by putting flowers of sulphur ia 
air, it absorbs oxygen, passes to the state contact with nascent sulphuretted hydro* 
of a sulphuretted hydrosu^huret, and be- gen. With this view. We take an aqneooi 
comes yeUow. When it contains an excess solution of the hydrogenated sulphuret of 
of ammonia, it dissolves speedily in water, potash, and pour it gradually into liqm<l 
with the production of a very considerable muriatic acid, which seizes the potash, vA 
coal. forms a soluble salt, whilst the sulphur lod 

BM^^ttmSpkuret ufbaryie* is prepared sulphuretted hydrogen unite, fait down to* 
by dissolving, in five or six parts of boiling gether, collecting by degrees atthebottoB 
water, the sulphuret of the earth obtained of the vessel, as a dense oil does in water, 
by igniting the sulphate with charcoal. To preserve this hydruret of sulphur, we 
The solution, being filtered while hot, will must fill with it a phial having a ground 
deposite, on cooling, a multitude of crystals stopper, cork it, and keep it inverted in t 
which must be drained, and speedily dried cool place. We may consider this wh* 
by pressure between the folds of blotting stance either as a combination of sulphur 
paper. It crystallizes in white scaly plates, and hydrogen, or of sulphur and sulpho* 
It is much more soluble in hot than in cold retted hydrogen; but its properties, and the 
water. Its solution is colouriess, and capa- mode of obtaining it, render the Ittter t^ 
ble of absorbing, at the ordinary tempera- more probable opinion. The proportion of 
ture, a very large quantity of sulphuretted the constituents is not known, 
•bydrogen. The most inter^tingof the hydrogen^ 

Sub-hfdrotulphuret rf 9$ronHte§ crystalU- sulphurets is that of ammonia. It ^'^^ 
xes in the same manner as the preceding, covered by the Hon. Robert Boyk, •>■ 
The crystals obtained in the same way must called his fuming liquor. To prcpirc»ti 
be dissolved in water; and the Solution be- we take one part of muriate of ammoni* 
ing exposed to a stream of sulphuretted and of pulverized quicklime, and half sP^^ 
hydrogen, and then concentrated by eva- of flowers of sulphur. After mixing them 
poration in a retort, will afford, on cooling, intimately, we introduce the mixture into 
crystals of pure sub-hydrosulphuret. an earthen or glass retort, taking care that 

Hydrosulpburets of lime and magnesia none of it remains in the neck. A oij 
have been obtained only in aqueous solu- cooled receiver is connected to the retort 
tions. The metallic hydrosulphurets of any by means of a long adopter-tube. The hcst 
practical importance are treated of under must be urged slowly almost to redntf** 
their respective metals. A yellowish liquor condenses in the rcceiT- 

When We expose sulphur to the action of cr, which is to be put into a phiil with iti 
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own veight of flowers of tulphui*, and agi« sure on the grass, so that it becomes ne- 
tated with it seven or eight minutes. The cessary to impregnate sJX the stuff with dif- 
gteater part of the sulphur is dissolved, ferent mordants, to var^ the colours, wiUi* 
the colour of tiie mixture deepens remark- out leaving any part of it white. 
mblv, and becomes thick, constituting the SupaasALT. A compound of an acid 
hydrogenated sulphuret. and base, in which the acid is in excess. 

The distilled liquor diffuses, for a long See Subsalt. 
time, doise vapour in ajar fiill of oxygen * SuaTURBRAVB. Fibrous brown coi^, 
or common air; but scarcely any in azote or bituminous wood, so called in Iceland, 
or hydrogen; and the dryness or humidity where it occurs in great quantities.* 
of the leases makes no difference in the ei- * Swamp Ore. Indurated bog iron ore.* 
fects. It is probably owing to the oxygen Swbat. When the temperature of the 
converting the liquor into a hydrogenated body is much increased, either by being 
•ulphuret, or perhaps to the state of sul- exposed to a hot atmosphere, or by violent 
phite, that the vapours appear. exercise, the perspired vapour not only in* 

Hydrogenated sulphurets are frequently ereases in quantity, but even appeara in a 
called hydroguretted sulphurets. liquid form. This is known by the name 

Sulphur combines with carbon, forming of tweat, 
an interesting compound, to which the Beude ^ter, it cannot be doubted, that 
name of sulphuret of carbon is sometimes carbon is also emitted from the skin; but 91 
given. I have described it under the title what state, the experiments hitherto made 
Carburet of Sulphur. For the com- do not enable us to decide. Mr. Cruid^- 
binations of sulphur and phosphorus, see shanks, found, that the air of the glass ves- 
the latter article.* ael in which his hand and foot had been 

*8uLPBURBTTBD Chtazig Acid. See confined for an hour, conUuned carbonic 
AoiD (Sulphuro-Prvssic).* aad gas; for a candle burned dimly in itt 

* Sulphuric Acid. See Acid (Sul- and it rendered lime-water turbid. And Mr. 
irsumxc).* Jurine found, that air which had remained 

* Sulphurous Acx9. See Acid (Sul- for some time in contact with the skin, 
VHu&ous).* consisted almost entirely of carbonic acid 

Sumach. Common sumach (rhus coria- gas. The same conclusion may be drawn 
xia) is a shrub that grows naturally in Sy- mm the experiments of Ingenhousz and 
ria, Palestine, Spain, and Portugal. In the Milly. Trousset has lately observed, that 
two last, it ift cultivated with great care, air was separated c(^iously from a patient 
Its shoots are cut down every year quite to of his while bathing, 
the root, and, after being dried, they are Beside water and carbon, or carbonic 
reduced to powder by a miU, and thus pre- acid gas, the skin emits also a particular 
pared for the purposes of dyeing and tan- odorous substance. That every aninal haa 
ning. The sumach cultivated in the neigh- a pecuUar smell, is well known: the dog 
bourhood of MontpelUer, is called ridoul, can discover his master, and even trace 
or roud9u, him to a distance by the scent. A dog, 

Mr. Hatchett found, that an ounce con- chained up several hours after his master 
tains about 78 or 79 grains of tannin. had set out on a journey of some hundred 

Sumach acts on a solution of silver just miles, followed his footsteps by the smell, 
as galls do; it reduces the silver to its me- But it is needless to multiply instances of 
tallic state; and the reduction is favoured this fact, thev are too well known to every 
by the action of light. one. Now this smell must be owing to 

Ofall astringents sumach bears the great- «<>«»« peculiar matter which is c<AisUntly 
est resemblance to galls. The precipitate, emitted; and this matter must differ some;% 
however, produced in solutions of iron by what either in quantity or some other 
an infusion of it is less in quantity than property, as we see, that the dog easily 
what is obtained by an equal weight of distinguishes the individual by means of 
gaUa; so that in most cases it may be sub- it Mr. Cruickshanks has made it probable 
afitttted for galls, the price of which is con- that this matter is an oilv substance; or at 
aiderable, provided we proportionally in- least, that there is an oily substance emit- 
oi^ase its quantity. ted by the skin. He wore repeatedly, ni^^ht 

Sumach alone gives a fawn colour, incli- and day for a month, the same under waist- 
ning'to gi«en; but cotton stuffs, which have coat of fleecy hosiery, during the hottest 
been impregnated with printer's mordant, part of the summer. At the end of this 
that is, acetate of alumina, take a pretty time he always found an oily substance ac- 
good and very durable yellow. An incon- cumulated in considerable masses on the 
veiuence is experienced in employing su- nap of the inner surface of the waistcoat, 
ma^ in this way, wluch arises from the in the form of black tears. When rubbed 
fixed nature of its colour; the ground of on paper, it rendered it transparent, and 
the stuff does not lose iu colour by expo* hardened on it like grease. It burned with. 
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a vhite flame, and left behind it a charry ntber sftline, and more similar to thtt of 

yesiduum. salt than acid. Though colourless, it ttflu 

BerthoUet has observed the perspiration linen. Its smell is peculiar, and insuppoH- 

acid; and he has concluded, that the acid able when it is concentrated, which i» ^ 

whidi is present is the phosphoric; but this case in particular during distillation. Bit 

has not been proved. Foureroy and Vau- before he speaks of the trials to which te 

quelin have ascertained, that the scurf subjected it, and of which he bad occasioi 

which collects upon the skins of horses, for a great quantity, he describes the ae- 

consists chiefly of phosphate of lime, and thod he adopted for procuring it, wfaick 

urea is even sometimes mixed with it. was similar to that of Mr. Crui<±sbanb. > 

According to Thenard, however, who Human sweat, according to M. Thentrd, 

has lately endeavoured more particularly is formed of a great deal of water; free 

to ascertain this point, the acid contained acetous acid; muriate of soda; an atom cf 

in sweat is the acetous; which, he likewise phosphate of lime, and oxide of iron; ani 

observes, is the only free acid contained in an inappreciable quantity of animal iDstter, 

urine and in milk, this acid existing in both which approaches much nearer to gelttio 

of them when quite fresh. His account of than to any other substance, 
his examination of it is as follows: * Swinbstonk. A variety of compict 

The sweat is more or less cfpious in dif- lucullite, a sub-species of limestone* 
fcKnt individuals; and its quantity is per- Stlvavitb. Native telluriam. 
oeptibly in the inverse ratio of that of the Stlvius (Salt of), or (FsaatrvGE 

urine. All other circumstances being simi- Salt ov). Muriate of potash. 
lar, much more is produced during diges- Synovia. Within the capsular liguoeat 

tton than during repose. The maximum of of the different joints of the body, there k 

its production appears to be twenty-six contained a peculiar liquid, intended evi* 

grains and two*thinls in a minute, the mini- dently to lubricate the parts, and to fadi- 

mum nine grains troy weight. It is much tate their Inotion. This liquid is known 

inferior, however, to the pulmonary trans- among anatomists by the name of tgimit. 
piration; and there is likewise a great dif- From the analysis of M* MargueroB,it 

ference between their nature and msnner appears, that synovia is composed of tb^ 

of formation. The one is the product of a following ingredients: 
particular secretion, similar in some sort to 11.86 fibrous matter 

that of the urine; the other, composed of a 4,52 albumen 

great deal of water and carbonic acid, is x.Vs muriate of soda 

the product of a combustion gradually ef- ,71 soda 

fccted by* the attnbspberic air. 70 phosphate of lime 

^ The sweat, in a healthy state, very sen- 80.46 water 

sibly reddens litmus paper or infusion. In ' 

certain diseases, and particularly in putrid 100.00 

levers, it is alkaJine; yet its taste is always 
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• niABTJLAR SPAR, o? Table S»ar Massive, disseimnated, in plates, !iflij«»!«' 

'JL The schaalstein of Werner, and and sometimes crystallized in 8ia«fl »** 

^smatic augite of Jameson. sided tables, which are druses. SptenufiBt, 

Colour grayish-white. Massive, and in pearly, semi-metallic. Cleavage 8iBge» 

angular-g^nular concretions. Shining with curved folia. Translucent. FkxiWe, 

pearly. Cleavage double. Fracture splin- but not elastic. Yields to the nail, "tf* 

tery. Translucent. Harder than fluor spar, fectly sectile. Feels very greasy. A^' 

hut not so hard as apatite. Brittle. Sp. gr. 2.77. It whitens, and at length aftow** . 

3.2 to 3.5. Its constituents are, silica 50, small globule of enamel, before the hwr- 

lime 45, water 5.^Klaproth. It occurs in pipe. Its constituents are, silica 62, iMff" 

primitive rocks, at Orawicza in the Bannat nesia 27, alumina 1.5, oxide of ir^ ^'^J 

of Temeswar, where it is associated with water ^.-^VauqueUn. Klaproth fi>?^ *J: 

hrown garnets.^ of potash in 100 parts. It occurs m bw* 

* Tacamahac. A resin, having the in mica-slate and clay-slate. Itisfouno" 
aroma of musk, and soluble in alcohol.* Aberdeenshire, Banffshire, and Pcfthswit. ^ 

• Talc. Of this mineral. Professor The finest specimens come from Saltworgi 
Jameson's sixth sub-species of rhoroboidal the Tyrol, and St. Gothard. It is an ittpj 
mica, there are two kinds; common talc, dient in rouge for the toilette, along w 
and indurated talc. carmine and benzoin. This co^wctj*.^ 
" l^ Cffmmm talc. Colour greenish-white, municates a remarkable degree of wftn«f. 
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to the skin, snd is not injurious. The fiesh gelatin; but he remarks, that the tannin of 
polish is giren to gypsum figures, by rub- different vegetables requires different pro- 
bing them with talc. portions of gelatin for its saturation; and 
2. Indurated tale, or talc*»late. Colour that the quantity of precipitate obtained is 
C^reenish-gray. Massive. Fragments tabu- influenced by the degree in which the so- 
lar. Translucent on the edges. Sof^. lutions are concentrated. 
Stpeak white. Rather sectile. Easily iran- M. Chenevix observed, that coffee berries 
^ble. Not flexible. Feels g^asy. Sp. acquired by roasting the property of pi-eci- 
Crr. 2,7 to 3.8. It occurs in primitive moun- pitating gelatin; and Mr. Hatchett has made 
tains, where it forms beds in clay-slate and a number of experiments, which show, that 
serpentine. It is found in Perthshire, an artificial tannin, or substance having its 
Banffshire, the Shetland Islands, and abun- chief property, may be formed, by treating 
dantiy on the Continent. It is employed with nitric acid, matters containing char- 
for drawing lines by carpenters, tailors* coal. It is remarkable that this tannin, 
hat-makers, and glasiers.— /ameMit.* when prepared from vegetable substances* 

* Talcitb. Nacrite of Jameson, and as dry charcoal of wood, yields, on combus- 
earthy talc of Werner. Colour greenish- tion, products analogous to those of animal 
white. It consists of scaly parts. Glim- matters. From his experiments it would 
mering, pearly. Friable. Feels very greasy, seem, that tannin is, in reality, carbonace- 
Soils. It mehs easily before the blow-pipe, ous matter combined ^th oxygen; and the 
Its constituents are, alumina 81.75, mag- difference in the proportion of oxygen 1»iay 
nesia 0.75, lime 4, potash 0.5, water 13.5. occasion the differences in the tannin pro- 
— nJoAn. This is a very rare mineral, oc- cured from diflerent substances, that from 
earring in veins, with sparry ironstone and catechu appearing to contain most. 
I^alena, in the mining district of Frey- Bouillon Lagrange asserts, that tannia 
berg.* by absorbing oi^gen is converted into gal- 

* Tallow. See Fat.* lie acid. 

* Tamarinds. The pulp consists, ac- It is not an unfrequent practice, %o admi- 
cording to Tauquelin, of bttartrate of pot- nister medicines containing tannin in cases 
ash 300, g^m 432, sugar 1152, jelly 576, of debility, and at the same time to pre- 
citric acid 864, tartaric acid 144, malic acid scribe gelatinous food as nutritious. But 
40, feculent matter 2880, water 3364; in this is evidently improper, as the tannin» 
9753 parts.* from its chemical properties, must render 

Tavhik. This, which is one of the im- the gelatin indigestible. For the chief use 

mediate principles of vegetables, was first of tannin, see the following article, 

distinguished by Seguin from the gallic * According to Berzelius, tannin consists 

acidt with which it had been confounded of hydrogen 4.186 -f- carbon 51.160 -f- oxy- 

ander the name of the astringent principle, gtn 44654. And the tannate of lead is 

He gave it tlie name of tannin, from its use composed of 

in the tanning of leather; which it effects tannin,- 100 26.923 

by its characteristic property, that of form- oxide of lead, 52 14. 

ing with gelatin a tough insoluble matter. But there is much uncertainty concerning 

It may be obtained from vegetables by the definite neutrality of this compound.* 

macerating them in cold water; and preci- Tanning. The several kinds of leather 

pHated from this solution, which contains are prepared from the skins of animals ma- 

likewise gallic acid and extractive matter, cerated for a long time with lime and water, 

by hyperoxygenized muriate of tin. From to promote the separation of the hair and 

this precipitate, immediately diffused in a wool, and of the fat and fleshy parts, in 

large quantity of water, the oxide of tin which recourse is also had to the assistance 

may be separated by sidphuretted hydro- of mechanical pressure, scraping, and the 

gen gas, leaving the tannin in solution. like. The skin, when thus deprived of its 

Professor Proust has since recommended more putrescible part, and brought consi- 

another method, the precipitation of a de- derably toward the state of mere fibre, is 

coction of galls by powdered carbonate of tanned by maceration with certain astiin- 

potash, washing well the gi*eenish-gray gent substances, particularly the bark of 

flakes that fall down, with cold water, and 3ie oak4ree. 

drying them in a stove. The precipitate The hide consists almost wholly of gela- 

grows brown in the air, becomes brittle and tin, and all that is necessary is, to divest it 

shining like a resin, and yet remains soluble of the hair, epidermis, and any flesh or fat 

in hot water. The tannin in this state, h^ adhering to it. This is commonly done, 

says, is very pure. after they have been soaked in water some 

Sir H. Davy, after making several expe- time, and handled or trodden to cleanse 

riments on different methods of ascertain- them from filth, by immersing them in 

ing the quantity of tannin in astringent in- milk of lime. Some, instead of lime, use 

fusions, prefers for this purpose, the com- a|i acescent infusion of barley or rye-meal» 

9)on process ef precipitating the tanxun by oi^ sp^nt tan^ and others recommend water 
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Acidtilated with sulphuric acid. Similar Hie slowness of these operationsy vliieh : 

acidulous waters are afterward employed die experiments of Se^'m have shown Btf 

for raising or swelling the hide, when this be finished in a few days, and in a nam 

is necessary. advantageous manner, by means of the 

The skins thus prepared, are finally to same substances, proves, that the natose 

undergo what is properly called the tan- of diose operations was not understood by 

oing. This is usually done by throwing those who performed them. Those of 

into a pit, or cistern made in the g^und, tanning, properly so called, were as litde 

a quantity of ground oak-bark, that has known, as the details we are about _ giving 

already been used, and on this the skins will prove, which we compare with the 

and fresh bark in altemate layers, covering least improved routine now in practice, 

the whole with half a foot of tan, and tread- Whatever the method of unhairing was, 

ing it well down. The tanning may be the mode of tanning was always the sam^ 

accelerated by adding a little water. for skins unhaired with lime, or those pie- 

As it is a long time before ^e hide is pared with barley or tan. 

thoroughly tanned in this mode, at least This mode of operating would take 

many noonths, during which the bark is eighteen months or two years, often three 

weatwed three or four times; M. Seguin years, when it was wished to tan the hides 

•teeps the skin in a strong infiision of tan, thoroughly. 

and assists its action by heat. Chaptal ob- Among the substances for tanning, jptB- 
aerves, however, that this requires an ex- nut, sumach, and the bark of oak, to vrnvk 
tensive apparatus, for preparing the liquor, may be added catechu, appear the nmt 
and the skins: the leaUier imbibes so much proper, at least, in the present state of our 
water, that it remains spongy a long time, knowledge. In the middle departments of 
and wrinkles in drjring; and it is extremely France, oak-batk is preferred,' because it 
difficult so to arrange the hides in a copper, is the cheapest and most abundant sub- 
as to keep them apart from each other, and stance. To use it, it is first g^und to 
fiwe of the sides of the vessel. powder; then, accor^ng to the old mode^ 

The following account of M. Segmn*s i% is put into large holes dug in the ground 

practice, was transmitted to England in the which fare filled by altemate layers of 

year 1796>^ ground batk and unnaired hides. 

To tan a skin is to take away its putres- As the principle which effects the tan* 

cent quality, preserving, lM>wever, a certain ning cannot act in the interior of the skiii^ 

degree of pliability. This is effected by in- unless carried in by some liquid in which 

corporating widi the skin particles of a sub- it is first dissolved, tanning is not prodU- 

stmce, which destroys their tendency to ced by the immediate action of the pow* 

putrefaction. dered bark upon the skin, but only by the 

' The operations relating to tanning are action of the dissolution of the tannii^ 

therefore of two kinds: — ^the first is merely principle originally contained in the baik; 

depriving the skin of those parts, which The tan therefore has the tanning proper^ 

would oppose its preservation, or which ty only when wetted so much as^ not io ab« 

adhere to it but little, such as hair and sorb all the water thrown on it. Bat as 

JBesh; the other consists in incorporating tanners put in their vats only a small por« 

with it a substance, which shall prevent its tion of water compared to what would be 

putrefying. necessary to deprive the bark of all the 

The operations of the first kind are tech- tanning principle which it contains, the 

nically termed, unhairing and fleshifig; the bark put into the vats preserves, when 

operations of the second kind belong to taken out, a portion of its tanning princi« 

tanning, properly so called. pie. 

Fleshing is an operation merely mecha- This waste is not the only disadvanti^ 

nical: unhairing is a mechanical operation of the old modes of proceeding; they tfe^ 

if performed by shaving; or a chemicid besides,liablenevertoproducein the skins 

operation, if effected by dissolution or de- a complete saturation with the tanning priii- 

composition of the snbstanoe, which con- ciple. For as the property of attraction ii 

nects the hair with the skin. common to all bodies, according to thedif- 

According to the ancient method, the ferent degree of saturation, the water con* 

dissolution of this substance was effected tainingin solution a certain quantity of the 

by means of lime; the decomposition, either tanning principle, will not part, to a fixed 

by the vinous fennentation of barley, by weight of skins, with as much as the same 

the acetous fermentation of oak-bark, or quantity of water will, in which a gfreater 

by the putrid fermentation produced by quantity of the principle is dissolved, 

piling the hides one upon another. As the water, which in the old manner 

Unhairing by means of lime would often of proceeding is in the vats, can oontain 

take 12 or 15 months; this operation with but a small portion of the tamnng princi* 

barley, or the acetous part of tan, could not pie, owing to the nature of the txperation, 

iie pe«fon»ed ia few than two mc^iths. it can give but a small parti<m af it to the 
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lldil» and evea tbit it parts ynih by slow state between glue and skin; and then to 

flegrees. Hence» the slowness in the tan- combine with it, afler this disoxygena^on, 

i^^ of skins according to the old method, and while it is in this middle state, that 

which required two' whole years, and some- particular substance in oak-bark, as well 

toes three, before a skin was well tanned as in many other vegetables, which is found 

to the centre. Hence also, the imperfec- to precipitate the solution of glue, and 

tion of skins tanned by that method; an which is not, as has been hitherto conceiT- 

imperfection resulting from the non-satu- ed, an astringent substance, 

ration of the tanning principle, eren when Agreeably to these discoveries, there 

it had penetrated the centre. only remains, in order to tan spee^ly and 

The important desideratum was, there- completely, to condense the tanning prin- 

Jbre, to get tog^ether, within a small com- ciple so as to accelerate its action. Seg^in, 

pais, the tanning principle, to increase its to effect this, follows a very simple pro« 

action, and produce in the hide a complete cess. He pours water upon the powdered 

saturation in a much shorter time than that tan, contained in an apparatus nearly simi« 

necessary for the incomplete tanning pro- lar to that made use of in saltpetre works, 

dttced in vats. But, first of all, it was ne- This water, by going through the tan» 

eessary to analyze the skin, analyze the takes from it a portion of its tanning prin- 

leather, and analyze the oak-bark. -The ciple, and by successive filtrations dissolves 

principles of these three substances were every time an additional quantity of it, till 

to be insulated, and their action upon one at last the bark rather tends to deprive it 

another determined, the influence of their of some than to give up more. Seguin sue* 

combination upon that action known, and ceeds in bringing these solutions to such a 

the circumstances most productive of its degree of strength, that, he says, he can, 

greatest action found out. ' by taking proper measure, tan calf-skin in 

Seguin, by following tills method, has 24 hours, and the strongest ox-hides in 

determined:— seven or eight days. These solutions con- 

1. That the skin deprived of flesh and -taining a g^at quantity of the tanning 
hair, is a substance, which can easily, by a principle, impart to the skin as much of it 
proper process, be entirely converted into as it can absorb; so that it can then easily 
an animal jelly (glue). attain a complete saturation of the princi* 

2. That a solution of this last mentioned pie, and produce leather of a quality much 
sabstance, mixed with a solution of tan, superior to that of most countries famous 
forms immediately an imputrescible and in- for their leather. 

dissoluble compound. On the above I have only to remark, that 

3. That the solution of tan is composed every new art or considerable imfMvvement 
of two very distinct substances; one of must unavoidably be attended with many 
wbich precipitates the solution of glue, difiiculties in the establishment of a manu- 
aod which is the true tanning substance; factory in the large way. From private in- 
the other, which precipitates sulphate of qniry I find, that this also has its diflicnl- 
iron, without precipitating the solution of ties, which have hitherto prevented its be« 
Siue, and which produces only the neces- ing carried into full eflect in this country. 
saty disoxygenation of the skin, and of the Of what nature these may be 1 am not de- 
iubstanoe wluch connects the hair to the ctdedly informed, and mention them in this 
■kin. place only to prevent manufacturers from 

4 That the operation of tanning is not engaging in an undertaking of this kind, 

a simple combination of the skin with the . without cautious inquiry, 

principle which precipitates the glue, but M. Desmond has recommended, to satu- 

a combination of that principle with the rate water with tannin, by affusion on suc« 

•kin disoxygenized by the substance, cessive portions of oak-bark, or whatever 

which in the dissolution of tan is found to may be used; and when the bark will give 

precipitate the sulphate of iron; so that out no more tannin, to extract what galfic 

every substance proper for tanning should acid still remains in it, by pouring on fresh 

possess the properties of precipitating the water. To the latter, or acidulous liquor, 

solation of glue, and of precipitating the he adds one-thousandth part by measure of 

'ulphate of iron. sulphuric acid; and in this steeps the hide, 

5. That the operation of tanning consists till the hair will come off easily by scra- 

ia swelling the skins by means of an aci- ping. When raising is necessary, he steeps 

dolotta principle; to disoxygenize, by means the hide ten or twelve hours in water aci- 

of the principle which in the solution of dulated with a five-hundredth pail by mea- 

balk precipitates the solution of sulphate sure of sulphuric acid; after which they 

of iron, that substance which connects the are to be washed repeatedly, and scraped 

hair to the skin, and tiius produce an easy with the round knife. Lastly, the hides 

onbairing; to disoxyi^ize the skin by are to be s^teeped some hours in a weak 

neana of the same principle, and to bring solution of tannin, then a few days in a 

It by this disoxygenatton to the middle stronger, and this must be renewed tsUie 
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tamun it cifaautted» till the leather is fiiliy Munreil to each quintal of the salt A^ 

tanned. this boiling with the earth, a very «l)iie 

For the softer skins, as calves', gloats', salt is obtained by eyaporation, wludi is 

Stc. he does not use the acid mixture, but known by the name of cream of tartar, or 

milk of lime. the acidulous tartrate of potash. 

Of substances used for tanning. Sir H. M. Desmaretz has informed us, that the 

Davy observes, that 1 pound of catechu is process used at Venice consists, 

nearly equal to 2i of galls, 3 of sumach, 1. In drying the tartar in iron boilers. 

7i of the bark of the Leicester willow, 8i 2. Pounding it, and dissolving it in hot 

of oak-bark, 11 of the baric of the Spanish water, which, by cooling, affords purer 

chestnut, 18 of elm-bark, and 21 of com- crystals. 

mon willow-bark, with respect to the tan- 3. Redissolving these crystals in water, 

»tn contained in them. He observes too, and clariiying the solution by whites of 

that leather slowly tanned in weak infusi- eggs and ashes. 

ons of barks appears to be better in quali- The process of Montpellier is preferable 

ty, being both softer and stronger than to that of Venice. The addition of ibe 

when tanned by strong infusions; and he ashes introduces a foreign salt, which il- 

ascribes this to the extractive matter they ters the purity of the product. See Aciv 

imbibe. This principle, dierefore, affects (TaRTAaxc). 

the quality of the material employed in TabtarCCbaltbeatss). Thisispre- 
tanning; and galls, which contain a great pared by boiling three parts of the super- 
deal of tannin, make a hard leather, and tai-trate of potash and two of iron filings 
liable to crack, from their deficiency of in forty-six parts of water, till the tartir 
extractive matter. — ^nn, de CMm. — PkUM, appears to be dissolved. The liquor is 
TrantJ-^PhUM, Magj^ChaptaJCt Chem, then filtered, and crystals are deposited oa 

* Tantalum Ore. See Oax or Tav- cooling, more of which are obtained b/ 
TALuv.* continuing the evaporation. 

* Tantalum. The metal already treat- Tartar (Cream of). The popolar 
ed of under the name of Colvmbivm.* name of the purified supertartrate of potr 

Tar&as, or Terras. A volcanic earth ash. 

used as a cement. It does not differ much I'art ar (Crude). The supatartrate 

in its principles from pouzzolana; but it is of potash in its natural state, beibre it has 

much more compact, hard, porous, and been purified. 

spongy. It is generally of a whitish-yellow Tartar (Emetic). The tartrate of 

colour, and contains more heterogeneous potash and antimony. See Antimont. 

particles, as spar, quartz, schoerl, &c. and Tartar ov the teeth. Thepopidsr 

something more of a calcareous earth. It name for the concretion that so frequent^ 

effervesces with acids, is magnetic, and fu- incrusts the teeth, and wliich consists sp- 

sible per «e. When pulverized, it serves parently of phosphate of lime. 

AS a cement, like pouzzolana. It is found Tartar (Regenerated). Acetate of 

in Germany and Sweden. See Lime. potash. 

* Tartar. See Acid (Tartaric).* Tartar (Salt of). The subcarbonate 
Tartar is deposited on the sides of of potash. 

casks during the fermentation of wine: it Tartar (Secret Foliated Earth 

forms a lining more or less thick, which is of). Acetate of potash. 

^craped off. This is called crude tartar, Tartar (Soluble). Neutral tartrate 

and is sold in Languedoc from 10 to 15 of potash. 

livres the quintal. Tartar (Vitriolated). Sulphate of 

All wines do not afford the same quan- potash, 

tity of tartar. Neumann remarked, that the Tartarinb. The name given by KiN 

Hungarian wines left only a thin stratum; wan to the vegetable att:ali, or potash, 

that the wines of France afforded more; Tartarous Acid. See Acid (Tab- 

and that the Rhenish wines afforded the taric). 

purest and the greatest quantity. Tartrate. A neutral compound of tbe 

Tartar is distinguished from its colour tartaric acid with a base, 

into red and white: the first is afibrded by Tears. That peculiar fluid, which is 

red wine. employed in lubricating the eye, and which 

Tartar is purified from an abundant ex- is emitted in ccmsiderdble quantities idten 

tractive principle, by processes which are we express grief by weeping, is known by 

executed at Montpellier and at Venice. the name of teart. For an accurate ana^- 

The following is the process used at sisof this fluid we are indebted to Messn. 

Montpellier: — ^The tartar is dissolved in Fourcroy and Vauquelin. 

water, and sufifered to crystallize by cool- The liquid called tears is transparent 

ing. The cr^^stals are then boiled in ano- and colourless like water; it haa scaic^ 

ther vessel, with the addition of five or six any smell, but its taste is always percepti- 

pounds of the white argillaceous earth of biy salt. Its specific gravity is aomei&t 
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IpreAter than that of distilled water. It hito » atrav-coloured sttiated mass. Itao- 

^▼es to paper stained with the juice of the pears to contain about 16 per cent of oxy- 

petals of mallows or violets as permanent- gen. 

1/ green colour, and therefore contains a Tellurium is oxidized and dissolved by 

fixed alkali. It unites with water, whether the principal acids. To sulphuric acid it 

«old or hot, in all proportions. Alkalis gives a deep purple colour. Water sepa- 

vnke with it readily, and render it more rates it in black flocculi, and heat throws 

fluid. The mineral acids produce no ap- it down in a white precipitate. 

pju-ent change upon it. Exposed to the With nitric acid it forms a colourless so- 

air, this liquid gradually evaporates, and lution, which remains so when diluted, and 

becomes thicker. When nearly reduced affords slender dendritic crystals by eva- 

to a sute of dryness, a number of cubic poration. 

crystals form in the midst of a kind of mu- The muriatic acid, with a small portion 
cUa^. These crystals possess the proper- of nitric, forms a transparent solution, from 
tics of muriate of soda; but they tinge vc- which water throws down a white submu- 
getable blues green, and therefore contain mte. This may be redissolved almost 
an excess of soda. The muciUginous mat- wholly by repeated affusions of water. Al- 
ter acquires a yellowish colour as it dries, cobol likewise precipitates it. 

Tears are eon^sed of the following in- Sulphuric acid, diluted with two or three 

grcdients:— parts of water, to which a little nitric acid 

1. Water, has been added, dissolves a large portion 

2. Mucus, <rf the meul, and the solution is not de- 

3. Muriate of soda, composed by water. 

4. Soda, The alkalis throw down from itssolutions 

5. Phosphate of lime, a white precipiute, which is soluble in all 

6. Phosphate of soda. the acids, and bx an excess of the alkalis 
The saline parts amount only to about or their carbonates. They are not preci- 

0.01 of the whole, or probably not so much, pitated by prussiate of potash. Tincture 
Tebth. The basis of the substance of galls gives a yellow flocculeat precipi- 
tiiat forms the teeth, like that of other tate with them. Tellurium is precipitated 
bones, (See Soke), appears to be phos- from them in a metallic state by zinc, iron, 
phate of lime. The enamel, however, ac- tin, and antimony. 

cording to Mr. Hatchett, difiers from other Tellurium fused with an equal weight of 
bony substances in being destitute of car- sulphur, in a gentle heat, forms a lead^so- 
tilage: for raspings of enamel, when mace- loured striated sulphuret. Alkaline sul- 
rated in dilutedi^cids, he found were wholly phurets precipitate it from its solutions of 
^dis8olved; while raspings of bone, treated * brown or black colour. In this precipi- 
in the same manner, always left a cartila- tate either the metal or its oxide is com- 
giooos substance untouched, ^ee Bone, bined with sulphur. Each of these sulj^u- 
^Telesia. Sapphire.* rets burns with a pale blue flame, and white 

Tbli^ueium. MuUer first suspected smoke. Heated in a retort, part of the sul- 
the existence of a new metal in the aurum phur is sublimed, carrying up a little of 
paimdoxicmn, of problematicum, which has the metal with it. It does not easily amal- 
the appearance of an ore of gold, though gamate with quicksilver. 
▼eiT little can be extracted from it. Klap- * Tbllurbtted Hydrogen. Telluri- 
voto afterward established its existence, um and hydrogen combine to form a gas, 
not only in this, but in some other Transyl- called telhtretted fuftb'o^^en. To make this 
vanian ores, and named it tellunum. compound, hydrate of potash, and oxide 

Pure tellurium is of a tin-white colour, of tellurium are ignited with charcoal^ and 
verging to lea#gray, with a high metallic the mixtui*e acted on by dilute sulphuric 
lustre; of a foliated fracture, and very brit- acid, in a retort connected with a mercu- 
tle, so as to be easily pulverized. Its sp. rial pneumatic apparatus. An elastic fluid 
gr. 6.115. It melts before ignition, requir- is generated, consisting of hydrogen hold- 
ing a little higher heat than lead, and less ing tellurium in solution. It is possessed 
than antimony; and, according to Gmelin, of very singular propei*ties. It is soluble 
is^ as volatile as arsenic. When cooled in water, and forms a clarbt-coloured solu- 
without agitation, its surface has a crys- tion. It combines with the alkalis. It 
tallized appearance. Before the blow-pipe biu^s with a bluish flame, depositing ox- 
on ciiarcoid it bums with a vivid blue light, ide of tellurium. Its smell is very strong 
greenish on the edges; and is dissipated in and peculiar, not unlike that of sulphuret- 
grayish-white vapours, of a pungent smell, ted hydrogen. This elastic fluid was dis- 
which condense mto a white oxide. This covered by Sir H. Davy in 1809. When 
oxide heated on charcoal is reduced with tellurium is made the electrical negative 
a kind of explosion, and soon again vola- surface in water in the voltaic circuit, a 
ttlized. Heated in a glass retort, it fuses brown powder is formed, which appears 
Vol. II. S9 
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to be ft solid combination of hydrogen and about 39)* P. "When its tempentuve de^« 
teUimum. It was first observed by Mr. ates from this point, either upwards or 
Bitter in 1808. The composition of the downwards, its density diminishes, or its 
gas and the solid hydruret has not been volume enlarppes, Hence, when the in- 
ascertained. The prime equivalent of tel- tensely cold air from the circumpolar xe- 
lorium according to Sir H. l>avy, is 4.93, gions, presses southwards, after the au- 
reduced to the oxvgen radix. Berselius tumnal equinox, it progressively abstracts 
makes the oxide or tellarium a compound the heat from the great natural basins of 
of metal 100 + oxygen 24.8. If we call the water or Iskes, till the temperature of the 
oxygen 25, then the atom or prime would whole aqueous mass sinks to 39i*. At 
be 4. In this case, teUuretted hydrogen, this term, the refrigerating influ ence of the 
if analogous in its constitution to sulphu- atmosphere, incumbent on the water, be- 
retted hydrogen, would have a sp. gr. of oomes nearly null. For, as the superficial 
3.2916, (not 2.3074, as Dr. Thomson de- stratum, by farther cooling, becomea spe- 
duces it from the very same daia),^ cifically lighter, it remains on the surface, 

* TsMTxaATUKB. A definite' term of and soon becomes a cake of ice, which be- 
sensible heat, as measured by the thermo* ing an imperfect conductor of heat, screens 
meter. Thus we say a high temperature, the subjacent liquid water from the cold 
and a low temperature, to denote a mani- ur. Had water resembled mercury, oils, 
fest intensity of heat or cold; the tempo- and other liquids, in continuing to cantrad 
raturepf boiling water, or 212* Fahr.; and in volume, by cooling, till its congelatioB 
a range of temperature, to designate the commenced, then the incumbent cold sir 
intermediate points of heat between two would have robbed the mass of water in i 
distant terms of thermometric indication, lake, of its caloric of fluidity, by unceasing 
According to M. Biot, temperatures are the precipitation of the cold particles to the 
different energies of caloric, in different bottom, till the whole sunk to 3S^. Thea 
circumstances. the water at the bottom, as well as that 

The general doctrines of caloric have sbove, would have beg^n to solidify, and 
been already fully treated of under the ar- in the course of a severe winter in these 
tides Cahrie, CombtatUn, Cengelafion^ CU' latitudes, a deep lake would have become 
woltf, and Pyrometer, throughout a body of ice, never again to be 

The changes induced on matter, at dif- liquefied. We can easily see, that such fro- 
ferent temperatures, relate either to its sen masses would have acted as centres of 
magnitude, form, or composition. The first baleful refrigeration to the surroun^g 
two of these effects are considered under country; and that under such a disporitioft 
EospanrieUf Concreting Temperaturesi and of things. Great Britain must have been 
Pynmeterg the third under CombuBtim^ and another Lapland. Nothing illustrates more 
the Individual Chemical Bodiet, I shall here strikingly tiie beneficent economy of Pn- 
introduce some facts concerning the tern- vidence, than this peculiarity in the consti- 
perature of living bodies, and that of our tution of water, or anomaly, as it has bees 
northern climates, as modified by the con- rather preposterously termed. What seems 
stitution of water. void of law to short-sighted man, is often, 

The power which man possesses of resist- as in the present case, the finest symmetry 
ing the impression of external cold is well and truest order.* 
known, and fulhr exemplified in high lati- * Tenacity. See Cohesion.* 
tudes. That of sustaining high heats has *Tennantitb. Colour, from lead- 
been made the subject of experiment. On gray to iron-black. Massive, but usually 
the continent; the girls who are sent into crystallized, in rbomboidal dodecahedrons, 
ovens often endure for a short period a cubes, or octahedrons. Splendent, and tin- 
heat of 300*^ F. and upwards. If the skin white; occasionally dull. •Cleavage dode- 
be covered with varnish, which obstructs cahedral. Streak reddish-gray. Rather 
the perspiration, such heats, however, be- harder than gray copper. Brittle. Sp. gr. 
come intolerable. Dr. Fordyce staid for a 4.375. It yields a blue flame followed by 
considerable time, and without great incon- arsenical vapours; and leaves a magnetictl 
venience, in a room heated by stoves to scoria. Its constituents are copper 45.32, 
260" of Fahrenheit's scale. The lock of the sulphur 2874, arsenic 1 1.84, iron 9.26, sili- 
door, his watch and keys, lying on the ta- ca S.-^Richard Phillip*. It occurs in Coni- 
ble, could not be touched without burning wall in copper veins that intersect granite 
his hand. An egg became hard; and though and clay -slate, associated with common oc^ 
his pulse beat 139 times per minute, yet a per pyrites. It is a variety of gray copper.* 
thermometer held in his mouth was only- * Terra Ponderosa. See Heavy 
2** or 3° hotter than ordinary. He perspi- Sfar and Barytes.* 
red most profusely.— PA»/. Trane. vol. 64 Terra Japonica. Catechu, 
snd 65. Terra Lemnia.. A red bolar esrtk 

It has been shown under Caloric^ that formerly esteemed in medicine. See Lem- 
fresh water possesses a maximum density nian £artb. 
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Terra Sibwa. A brown bole or ochre, qual tpaces in an irregtilar tube. The %U 

•irith an orange cast, brought from Sienna tached tcale should Uierefore correspond 

in Italy, and used in painting, both raw and exactly to these tubular inequalities; or if 

burnt. When burnt it becomes of a darker the scale be uniform in its divisions, we 

brown. It resists the fire a long lime with- must be certain that the tube is absolutely 

<mt funng. It adheres to the tongue rery uniform in its calibre. I may join the au- 

forcibly. thoritv of Mr. Troughton's opinion to my 

TxRRK VsaTx. This is used as a pig- own for affirming, that a tube of a truly 

menty and contains iron in some unknown e<|uable bore is seldom or nerer to be met 

state, mixed with clay, and sometimes with with. Hence we should never construct our 

ehalk and pyrites. thermometers on that supposition. 

* Thallite. Epidote or Pistacite.* The first step in the formation of this 

* TMsaHf OMETXR. An instrument for instrument, therefore, is to graduate the 
mcaanring lieat, founded on the principle, tube into spaces of equal capacity. A small 
that the expansions of matter are proper- caoutchouc bag with a stop-cock and nozzle 
tional to the augmentations of temperature, capable of admitting the end of the glass 
"Witli regard to aeriform bodies, this prin- tube, when it is wrapped round with a few 
€aflle is probably well founded; and hence, folds of tissue paper, must be provided, as 
our common thermometers may be ren- also pure mercury and a sensible balance. 
dered just, by reducing their indications to Having expelled a little air from the bag, 
those of an air thermometer. Solids, and we dip the end of the attached glass tube 
«till more liquids, expand unequally, by into the mercury, and by the elastic expan- 
equal increments of heat, or intervals of sion of the caoutchouc; we cause a small 
temperature. With regard to water, alco- portion of the liquid to rise into the bore. 
hol^ and oils, this inequality is so consi- We then shut the stop-cock, place the 
dcrable as to occasion their rejection, for tube in a horizontal direction, and remove 
purposes of exact thermometry. But we it from the bag. The column of mercury 
have shown that mercury approaches more should not exceed half an inch in length. 
to metals than ordinary liquids, in its rate By gently inclining the tube, and tapping 
of expansion, and hence, as well as from its it with our finger, we bring the mercury 
temaining liquid through a long range of to about a couple of inches from the end 
temperature, it is justly preferred to the where we mean to make the bulb, and, with 
above substances for thermometric pur- a file or diamond, mark there the initial line 
poses. A common thermometer, therefore, of the scale. The slip of ivory, brass, or 
is merely a vessel in which very minute paper, destined to receive the graduations, 
expansions of mercury may be rendered being laid on a table, we apply the tube to 
perceptible; and, by certain rules of gra- it, so that the bottom of the column of 
duation, be compared with expansions mercury coincides with its lower edee. 
made on the same liquid by other observers. With a fine point we then mark on the 
The first condition is fulfilled by connect- scale the other extremity of the mercurial 
ing a narrow glass tube with a bulb of con- column. Inclining the tube gently, and 
Biderable capacity, filled with quicksilver, tapping it we cause the liquid to flow along 
As this fluid metal expands l-63d by being till its lower end is placed where the up- 
heated in glass vessels, from the melting per previously stood. We apply the tube 
point of ice to the boiling point of water, if to the scale, taking care to make its initial 
10 inches of the tube have a capacity equal line correspond to the edge as befi>re. A 
to l-63d of that of the bulb, it is evident new point for measuring equal capacity 
that, should the liquid stand at the begin- is now obtained. We thus proceed till the 
ning of the tube, at 32^, it will rise up and requisite length be graduated; and we then 
occupv ten inches of it at 212^. Hence, if weigh the mercury with minute precision, 
the tube be uniform in its calibre, and the The bulb is next formed at the enamel-. 
above space be divided into equal parts by ler's blow-pipe in the usual way. One of a 
an attached scale, then we shall have a cen- cylindrical or conical shape, is preferable 
tigrade or Fahrenheit's thermometer, ac- to a sphere, both for strengh and sensibili- 
cording as the divisions are 100 or 180 in ty. We now ascertain, and note down its 
number. Such are the general principles weight. A tubular coil of paper is to be 
of thermometric construction. But to tied to the mouth of the tube, rising in a 
make an exact instrument, more minute in- funnel form an inch or two above it. Into 
vestigation is required. this we pour recently boiled mercury, and 

The tubes drawn at glass-houses for applying the gentle heat of a lamp to the 

making thermometers, are all more or less bulb, we expel a portion of the air. On aU 

irregular in the bore, and for the most part lowing the hulb to cool, a portion of the 

conical. Hence, if equal apparent expan- mercury will descend into.it, corresponding 

sions of tlie included mercury be taken to to the quantity of air pi*eviously expelled, 

represent equal thermometric intervals. The bulb is now to be heated over the 

these equal ezpaosiona will occupy une- lamp till the included mercury boil biiskly 
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for some time. On TemoTing: it the quick- Thermometew arc used f&r two diffcwi^t 

silver will descend from the paper funnel, purposea, each of which requires peculiar 

and completely fill the hulb and stem, adaptation. Thdse employed m roeteorolo- 

Should any vesicle of air appear, the pro- gy, or for indicatinff atmospherical tempe- 

etaM of heating or boiling must be repeated, rature, are wholly plunged m the fluid, ana 

with the precaution of keeping a column hence the stem as well as bulb are equally 

of superincumbent mercury in the paper aifected by the calorific energy. But wlien 

funnel. When tlie temperature of the bulb the chemist wishes to ascertain the tfnipc- 

has sunk to nearly that of boiling water, it rature of corrosive liquids, or bland liquids 

may be immersed in melting ice. The fun- highly heated, he can immerse merely the 

nel and iu mercury are then to be removed, bulb, and the naked part of the stem under 

and the bulb is to be plunged into boiling the scale. The portion of the tube corrcs- 

water. About l-63d of the included mer- ponding to the scale, is not influenced by 

eury wiU now be expelled. On cooling the heat, as in the former case; and hence, 

the instrument again in melting ice, the l*63d part of the mercunr, which at 32" K. 

aero point of the centigrade scale, corrcs- was acted on, has at 212^ escaped from itt 

ponding to 32** of Fahrenheit, will be indi- influence. (MM. Dulong and Petit mate 

cated by the top of the mercurial column, it l-64.8th between 32® and 212**; see Ca- 

This point must be noted with a scratch on loric). Hence I conceive, that a meteo- 

the glass, or else by a mark on the prepared rological and a chemical thermometer 

scale. We then weigh the whole. ought to be graduated under the Peculiar 

We have now sufiicient data for complet- conditions in which they are afterwards to 

ing the graduation of the instrument from be used. The former should have its stem 

one fixed point; and in hot climates, and surrounded with the steam of boiling wa- 

other situations, where ice, for example, ter, while its bulb is immersed an inch or 

cannot be convenientiy procured, this faci- two beneath the surface of that liquid* the 

lity of forming an exact thermometer is im- barometer having at tiic time an altitude 

portant. We know the weight of the whole of 30 inches. 

included mercury, and that of each gradu9 For ascertaining the boiling point on a 
of the stem. And as from 32** to 212° F. thermometer stem, I adapt to the motrtk 
or from 0° to 100^ cent, corresponds to a of a tea-kettle a cylinder of tin-plate, the 
mercurial expansion in glass of l-63d, we top of which contains a perforated coik. 
can easily compute how many of our gra- Through this, the glass tube can be slid 
duating spaces are contained in the range to any convenient point; while the tin c^ 
of temperature between freezing and boil- linder may also be raised or lowered, till 
ing water. Thus, supposing the mercurial the bulb rest an inch beneath the water, 
contents to be 378 grains, 1.63d of that The nozzle of the kettle is shut with a 
quantity, or 6 grains, correspond to 180 of cork; and at the top of the cylinder, a side- 
Fahrenheit's degrees. Now, if the initial hole for escape of the steam is left. If the 
measuring column were 0.6 of a grain, then barometer diifers from 30> by one inch, 
10 of these spaces would comprehend the then the boiling point of water will diner 
range between freeiing and boiling water, by 1 92® F. Or !• F. by Mr. Wollaston, 
Hence, if we know the boiling point, we corresponds to a difference of 0.589 of ba- 
can set off the freezing point; or, from the rometric pressure. When the barometer, 
temperature of the living body, 98® F., we for example, stands at 29 inches, water 
can set off both the freeing and boiling boils at 210.08 F.; and when it stands at 
points of water. In the present case, we 31 inches, the boiling temperature is 
roust divide each space on our prepared 213.92. Particular attention must be paid 
scale into 18 equal parts, which would con- to this source of variation, 
stitute degfrees of Fahrenheit; or into 10 A thermometer for chemical experiincnti 
equal parts, which would constitute centi- should have its boiling point determined, 

grade degrees; or into 8, which would form by immersion only of the bulb and the na- 
eaumur's degrees. I have graduated ked portion of its stem below the scale, ia 
thermometers in this way, and have found bolHng water. It is surely needless to say, 
them to be very correct. When we have that the water ought to be pure, since the 
ice and boiling water at our command, presence of saline matter affects its boiln^ 
however, we may dispense with the weigh- temperature; and it ought to be contained 
ing processes. By plunging the instrument in a metallic vessel. 

into melting ice, and then into boiling wa- Before sealing up the end of the tube, 
ter, we find how many of our initial spaces we should draw it into a capillary point, 
on the stem correspond to that interval of and heat the bulb till the mercury occupy 
temperature, and we subdivide them ac- the whole of the stem. A touch of the 
cordingly. If the tube be very unequable, blow^pipe flame on the capillar^' glass wiH 
we must accommodate even our subdivi- instantly close it, and exclude the air from 
visions to its irregpularities, for which pur- re-entering when the bulb becomes cool, 
pose tlie e^e is a sufiicient guide. If this has he«i akHfull^ executed* tbe co» 



THE THE 

lumn t}f mercury will move rapidly from Another form of the same rule of con* 

one end of the tube to the other, when it yersion is, from double the centigfrade in- 

is inverted, with a jerk. An ivory scale is terval, subtract one-fifth, the remainder is 

the handsomest, but the most expensive, the Fahrenheit interval. Thus from the 

Those used in Paris consist of a narrow slip double of 17* = 34^, subtract ^-3^ = 3.4, 

«>f paper, enclosed in a glass tube, which the remainder 30.6 is the corresponding 

18 attached in a parallel direction to the interval on Fahrenheit's scale. To convert 

thermometer stem. It » soldered to it the Fahrenheit intervals into the centi- 

above^ by the lamp, and hooked to it be- ^-ade, divide by 6 and by 0.3, and mark off 

io'w, by a ring- of glass. Such instruments , , . ^ 95* • 

arc very convenient for corrosive liquids; "»« decimal pomt; thus: 95». F. = ^ q^ 

and I find them not difficult to construct. _. 52.77® C. 

In treating of the measure of tempera* w^en we wish to reduce a Fahrenheit 

ture under Caloric, I have endeavoured ^^^^^^^ ^ ^ centigrade, we must begin 

to show, that were the whole body of the ^ deducting the 32*> which the former is 

thennometer, stem and bulb, immersed in ;„ advance, over the latter, at the melt- 

botling mercury, it would mdicate 35* - ^f -^^^ or zero of the French scale. 

more than it does on the supposition of the j^^^ ^^ ^^^^^^ 950 Fahrenheit to the cen- 
bulb alone being subjected to the calorific ^o 

influence, as takes place in common expe- tigrade scale; 95® — 32® =» 63®; ^ xx a 

riments. But MM. Dulong and Petit state, ^ 350 n ^ 

that it ought to indicate 680® in the former .„ „'^a •« —n^«^*-^ 1 ^a *• 

case, while Mr, Crichton shows that it ac uJlKlT^JI anthmeUcal reduction, 

tttally indicates 656® in the latter, giving a fci^^f f ^^"^^^^^ '^ \' *« <;onfi/J« ^ 

difference of only 24® instead of 35®. This 'J^'l'^^ ^° T .\ J^ ^"^ If' 

discordance between fact and theory, is ^^^^u^L^^'^V "o"^'' the ordmary rule of 

r^L^rS'^' ^ must recoUect V .tlj^tXhtnt/tt ^I'^Z^'J^ '^ 

W IXii !!n^.^«"?"^"* T^^'T.^l tervfls, seems less convenient thafthe pre- 

^!^VnJ^ir?If ^^^P*""* J^^^^^^ <^«<linff' With regard to the Reaumur scile, 

cacpansive energy from the immersed bulb, u^^J^^j^ which is now of rare occurrence 

to the mercury in the stem, which will be ^^Tfiri^mnin^ ll!^l^VJH^^^^Z!^fQ 

retained, in consequence of glass being a Tn^ ^^Tt^l'*^ ^^^"1! TSih 

T«ry imperfect conductor of Lat. HeSce to 4, or to the double add one-fourth. 

we may infer, that but for this communica-' ^ ~ V^^?* p "^ 

iiSlfi, u^K ou *•^f ^™'a^*i1T«!"^*!I;* These are the relations of the intervals, 
whose bulb alone IS plunged m boiling mer- ,,..:. 

cuty, would stand at 645® F. or 17® below ^^J^e 'nust, however, attend to the imtial 

the true boiling temperature by an air ther- ^* of Fahrenheit, 
mometer, according to MM. Dulong and c**= ^* — ^^^ 

Petit. If we take the mean apparent ex- 6 x 0.3 

pannon of mercury in glass, for 180®, be- -po /po w < v, n <3\ _i_ «go 

tween 32® and 662% as given by these che- * ~" y' poL^.^x 

mists, at l-64th; then the above reduction r© == jLi____2l_/ 

would become 34.4*^ instead of 35®, an in- 9 

considerable difference. F* = | B®4-32® 

In consequence of this double compen* l^o 

satton, a good mercurial thermometer, as C® = r-g 

constructed by Crichton, becomes an al- ^ ' 

most exact measure of temperature, or of R = 0.8 x C . 

the relative apparent energies of caloric. In the 15th volume of the Phil. Maga« 

At the end of the Dictionary, a table of zlne, Mr. Crichton of Glasgow has describ- 
reduction is given for the three thermo- ed a seM-registering thermometer of his in- 
metric scales, at present used in Europe; vention, consisting of two oblong slips of 
that of Reaumur, Celsius^ or the centi- steel and zinc, firmly fixed together by 
grade, and Fahrenheit. The process of re- their faces; so that the greater expansion 
Suction is however a very simple case of or contraction of the zinc, over those of 
arithmetic. To convert the centigrade in- the steel, by the same variations of tempe- 
terval into the Fahrenheit, we multiply by rature, causes a texure of the compound 
1.8 or by 6 and 0.3, marking off the last bar. As this is secured to a board at one 
figure of the product as a decimal. Thus end, the whole flexure is exercised at the 
an interval of 17* centigrade = 17® X * other, on the short arm of a lever index* 
X 0.3 = one of 30.6® Fahrenheit. But as the firee extremity of which moves along a 
the former scale marks the melting of ice graduated arc. The instrument is orig^« 
0® and the latter 32®, we must add 32® to nally adjusted on a good mercurial ther- 
30.6® to have the Fahrenheit number »» mometer; and the movements of the arm 
62.6*. are registered by two fine wires, which are 



THO TBO 

^thed before it» aod left at the maximum The new eaith U precipitated* and the K« 

deviation to the right or left of the laat ob- quid containt diten|^gied acid. ^ By ntu- 

eerved position or temperature. The prin- rating this liquid, and boiling it a aecond 

cipie is obviously that of Arnold's compen- time, we obtain a new precipitate of the 

sation balance for chronometers. new earth. 

An exquisite instrument on the same This earth* when separated by the filter, 

principle has been invented by M. Breguet, has the appearance of a gelatinous, semi- 

member of the academy of sciences, and transparent mass. When washed and 

board of longitude of France. It consists dried, it becomes white, absorbs carbonie 

of a narrow metallic slip, about tiv o*" «» *®*^" *"** dissolves with effervescence in 

inch thick, composed of silver and platina, acids. Though calcined, it retains iu 

soldered together; and it is coiled in a cy- white colour; and when the he»t to which 

lindrical form. The top of this spiral tube it has been exposed was only moderate, it 

is suspended by a brass arm, and die hot- dissolves readily in muriatic acid; but if 

tom carries, in a horizontal position, a very the heat has been violent, it will not dis- 

delicate golden needle, which traverses as solve till it be digested in strong muriatie 

an index, on a graduated circular plate. A "cid. This solution has a yellowish colour; 

steel stud, rises in the centre of the tube, hut it becomes colourless when diluted 

to prevent its oscillations from the central with water, as is the case with gtucina, 

position. If the silver be on the outside of yttria, and alumina. If it be mixed with 

the spiral, then the influence of increased jrttria, it dissolves more reaiUly after har- 

temperature will increase the curvature, mg been exposed to heat The neutral 

and move the appended needle in the di- solutions of this earth have a purely astrin- 

rection of the coil; while the action of cold gent taste, which is neither sweet, nor ssp 

wiU relax the coil, and move the needle in line, nor bitter, nor metallic. In this pro- 

the opposite direction. M. Breguet was so perty it differ* from all other species of 

good as present me with two instruments; earths, except zirconia. 

oth of which are perfect thermometers. When dissolved in sulphuric acid with 

but one is the most sensible which I ever a slight excess of acid, and subjected to 

saw. For some details concerning it, see evaporation, it yields transparent crystals. 

Caloric Dr. Wollaston showed me in which are not altered by exposure to the 

1809 a slip of copper coated with platinum, air, and which have a strong styptic taste, 

which exhibited by its curvature, over This earth dissolves very easily in nttrie 

flame, or the vapour of water, the expan- acid; but, after being heated to redness, it 

ding influence of heat, in a striking man- does not dissolve in it except by long boil- 

ner. For other facts concerning the mea- ing. The solution does not crystallize, but 

surement of heat, see Caloric* forms a mucilaginous mass, which becomes 

^Trorina. An earth discovered in more liquid by exposure to the air, and 

1816 by M. Berzelius. He found it in which, when evaporated by a moderate 

small quantities in the g^dolinite of Korar- heat, leaves a white, opaque mass, similar 

vet, and two new minerals which he calls to enamel, in a great measure insoluble in 

the deutofluate of cerium and the double water. 

fluate of cerium and yttria. It resembles It dissolves in muriatic acid, in the same 

zirconia. manner as in nitric acid. The solution 

To obtain it from those minerals that does not crystallize. When evaporated by 

contain protoxide of cerium and yttria, we a moderate heat, it is converted into a «• 

must first separate the oxide of iron by rupy mass, which does not deliquesce in 

succinate of ammonia. The new earth, the air, but dries, becomes white like ena- 

indeed, may, when alone, be precipitated mel, and afterwards dissolves only in very 

by the succinates; but in the -analytical ex- smUl quantity in water, leaving a subsalt 

periments in which he has obtuned it, it undissolved; so that by spontaneous evapo- 

precipitated in so small a quantity along ration it lets the portion of muriatic add 

with iron, that he could not separate it escape to which it owed its solubility, 

from that oxide. The deutoxide of cerium This earth combines with avidity with 

is then precipitated by the sulphate of carbonic acid. The precipitates produced 

potash; after which the yttria and the new by caustic ammonia, or by boiling the nen* 

earth are precipitated together by caustic tral solutions of the eaj*th in acids, absorb 

ammonia. Dissolve them in muriatic acid, carbonic acid from the air in drying. The 

Evaporate the solution to dryness, and alkaline carbonates precipitate the earth 

pour boiling water on the residue, which combined with the whole of their carbonie 

will dissolve the greatest part of the yttria; acid. 

but the undissolved residue still contains The ferruginous prussiate of potash, 

a portion of it. Dissolve it in muriatic or poured into a solution of this earth, throws 

nitric acid, and evaporate it till it becomes down a white precipitate, which is com* 

as exactly neutral as possible. Then pour pletely re-dissolved by muriatic acid, 

water upon it, and boil it for an instant Caustic potash and ammonia have no a)> 
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ilon on iKis earth newly precipitated, not state. The oxide of tin resists i\i8iott 

even at a boiling^ temperatare. more strongly than that of any other me- 

The solution of carbonate of potash, or tal; from which property it is useftil, to 

eari>onate of ammonia, dissolves a small form an opaque white enamel when mixed 

quantity of it, which precipitates again with pure glass in fusion. The brightness 

when the liquid is supersaturated with an of its surface, when scraped, soon goes off 

acid, and then neutralized by caustic am- by exposure to the air; but it is not sub- 

monia; but this earth is much less soluble ject to rust or corrosion by exposure to 

in the alkaline carbonates than any of the the weather. 

emrtha formerly known that dissolve in * To obtain pure tin, the metal should 

them. be boiled in nitric acid, and the oxide 

Thorina di£fers from the other earths by which falls down reduced by heat, in con- 

the following properties: From alumina by tact with charcoal, in a covered crucible. 

its insolubility in hydrate of potash; from There are two definite combinations of 

l^iiciiia, by the same property; from yttria, tin and oxygen. The first or protoxide is 

hy its purely astringent taste, without any gray; the second or peroxide is white. The 

sweetness, and by the property which its first is formed by heating tin in the air, or 

solutions possess of being precipitated by by dissolving tin in muriatic acid, and ad- 

boUini^ when thev do not contain too great ding water of potash to the solution whilst 

SB excess of acid. It differs from zirco- recent, and before it has been exposed to 

Bia by the following properties: 1. After air. The precipitate, afler being heated 

bein^ heated to redness, it is still capa- to whiteness to expel the water of the hy- 

ble of being dissolved in acids. 2. Sul- drate is the pure protoxide. It is conver- 

phate of potash does not precipitate it tible into the peroxide by being boiled 

from its solutions while it precipitates zir- with dilute nitric acid, dried and ignited. 

eonia from solutions containing even a con- According to Sir H. Davy, the protoxide 

siderable excess of acid. 3. It is precipi- contains 13.5 per cent of oxygen. Suppos- 

tated by oxalate of ammonia, which is not ing it to consist of a prime equivalent of 

the case with zirconia. 4. Sulphate of each constituent, that of tin would be 

thorina crystallizes readily, while sulphate 7.333. From the analyses of Berzelius 

of zirconia, supposing it free from alka^, and Gay-Lussac, the peroxide is composed 

forms, when dried, a gelatinous, transpa- of 100 metal -|- 27.2 oxygen; and if we re* 

lent mass, without any trace of crystaJli- gard it as containing 2 primes of the lat- 

zation.* ter principle to 1 of metal, the prime of 

* Tborinhh. The supposed metallic this will be 7.353. The mean may be ta- 
basis of the preceding earth, not hitherto ken at 7.35. 

extracted.* There are also two chlorides of tin. When 

* Thulits. a hard peach-blossom co- tin is burned in chlorine, a very volatile 
k>ured mineral found at Sonland, in Telle- clear liquor is formed, a non-conductor of 
mark in Norway.* electricity, and which when mixed with a 

* Thum£rstonb. Axinite.* little water, becomes a solid crystalline 

* Tile Ore. A sub-species of octohe- substance, a true muriate of tin, contain- 
dral red copper ore.* ^ ing the peroxide of the metal. This, which 

Tin is a metal of a yellowish-white co- has been called the liquor of Libavius, 
lour, considerably harder than lead, scarce- may be also procured, by heating together 
ly at all sonorous, very malleable, though tin-filings and corrosive sublimate, or an 
not very tenacious. Under the hammer it amalgam of tin and corrosive subhmate. 
is extended into leaves, called tin-foil. It consists, according to the analysis of Dr. 
which are about one-thousandth of an John Davy, of 2 primes of chlorine =9-4- 
inch thick, and might easily be beaten to 1 of tin = 7.35. The other compound of 
less than half that thickness, if the pur- tin and chorine, is a gray semi-transparent 
poses of trade required it. The process crystalline solid. It may be procured by 
for making tin-foil consists simplv in bam- heating together an amalgam of tin and ca- 
mering out a number of plates of this me- lomel. It dissolves in water, and forms a 
tal, laid together upon a smooth block or solution which rapidly absorbs oxygen 
plate of iron. The smallest sheets are the from the air with deposition of peroxide 
thinnest. Its specific gravity is 7.29. It of tin. It consists of 
melts at about the 442^ of Fahrenheit's Chlorine, 4.5 
thermometer, and by a continuance of the Tin, 7.35 
heat it is slowly converted into a white There are two sulphurets of tin. One 
powder by oxidation. Like lead, it is may be made by fusing tin and sulphur to- 
brittle when heated almost to fusion, and gether. It is of a bluish colour, and lamel-' 
exhibits a grained or fibrous texture, if lated texture. It consists of 7.35 tin -f- 2 
broken by the blow of a hammer; it may sulphur. The other sulphuret, or the bi- 
also be granulated by agitation at the time sulphuret, is made by heating together the 
of its transition from the fluid to the solid peroxide of tin and sulphur. It is of a 
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beantiftil gold colour, tad appears in fine daHcer colour, and ceases to «ut foows. 

flakes. It was former]^ called aurum mtui* A slight eiTervesceDoe takes place with the 

vum. According to l>r. John Davy, it con- disengagement of a fetid inflammable gas. 

•ists of 1 prime tin = 7.35 Muriatic acid suspends half its weiglit ol 

2 sulphur = 4.00 tin, and does not let it fall by repose. It 

For another mode of making it, see AuavM affords permanent crystals by eTaporatioo. 

Musi VUM. If the tin contain arsenic, it remuns undis- 

The salts of tin are characterized by the solved at the bottom of the fluid. Becent 

following general properties: muriate of tin is a very delicate test of mer- 

1. Ferroprussiate of potash gives a white cury. M. Chenevix aays, if a single drop 

precipitate. of a saturated solution of neutralized m- 

3. Uydrosulphuret of potash, a brown- trate, or muriate of mercury, be put into 

black with the protoxide; and a golden- 500 grains of water, a few drops of a scds* 

yellow with the peroxide. tion of muriate of tin wiM render it a little 

3. Galls do not affect the solutions of turbid, and of a smoke-gray. He adds, 
these salts. that the effect is perceptible, if ten times 

4. Corrosive sublimate occasions a black as much water be added. 

precipitate with the protoxide salts; a Aqua re^a, consisting of two parts nitric 

white with the peroxide. and one muriatic acid, combines with tio 

5. A plate of lead frequently throws with effervescence, and the development of 
down metallic tin or its oxide, from the much» heat. In order to obtain a perms- 
saline solutions. nent solution of tin in this acid, it Is neces- 

6. Muriate of gold gives, with the pro- sary to add the metal by small portions at 
toxide solutions, the purple precipitate of a time; so that the one portion may be en* 
Cassius. tirely dissolved before the next piece is 

7. Muriate of platinum occasions an added. Aqua regia, in this manner, dis- 
orange precipitate with the protoude solves half its weight of tin. The solutioa 
salts.* is of a reddish-brown, and in many instsa- 

Concentrated sulphuric acid, assisted by ces assumes the form of a conci>ete geJati- 
beat, dissolves half its weight of tin, at the nous substance. The addition of water 
same time that sulphureous gas escapes in sometimes produces the concrete farm ia 
great plenty. By tlie addition of water, this solution, which is then of an opal eo- 
an oxide of tin is precipitated. Sulphuric lour, on account of the oxide of tin diffa* 
acid, slightly diluted, likewise acts upon sed through its substance, 
this meUl; but if mudi water be present. The uncertainty attending these eiqieri- 
the solution does not take place. In the ments with the solution of tin in aqua re- 
sulphuric solution of tin, there is an actual gia, seems to depend upon the want of a 
formation or extrication of sulphur, which sufficient degree of accuracy in ascertain* 
renders the fluid of a brown colour while ing the specific gravities of the two acids 
it continues heated, but subsides by cool- which are mixed, the quantities of each, 
ing. The tin is likewise precipitated in and of the tin, together with that of the 
the form of a white oxide, by a continu- water added. It is probable, ^at the spon- 
ance of the heat, or by long standing with- taneous assumption of the concrete state, 
out heat. This solution affords needle- depends upon water imbibed from the at- 
formed crystals by cooling. mosphere. The solution of tin in aqua re- 
Nitric acid and tin combine together gia is used by dyers to heighten the ce- 
very rapidly, without the asaistance of loursof cochineal, g^m-lac, and some other 
heat. Most of the metal falls down in the red tinctures, from crimson to a bright 
form of a white oxide, extremely difficult scarlet, in the dyeing of woollens, 
of reduction; and the small poition of tin. The acetic acid scarcely acts upon tin. 
which remains suspended, does not afford The operation of other acids upon this 
crystals, but falls down, for the most part, metal has been little inquired into. Phos- 
upon the application of heat to inspissate phate, fluate, and borate of tin have beea 
the fluid. The strong action of the nitric formed by precipitating the muriate with 
acid upon tin, produces a singular pheno- the respective neutral salts, 
menon, which is happily accounted for by If the crystals of the saline combination 
the modern discoveries in chemistry. M. of copper with the nitric acid be grossly 
de Morveau has observed, that in a solu- powdered, moistened, and rolled up in tin- 
tion of tin by the nitric acid, no elastic roil, the salt deliquesces, nitrous fumes are 
fluid is disengaged, but ammonia is form- emitted, the mass becomes hot, and sud- 
ed. This alkali must have been produced denly takes fire. In this experim^it, the 
by the nitrogen of that part of the nitric rapid transition of the nitric acid to the 
acid which was employed in affording oxy- tin, is supposed to produce or develops 
gen to oxidize the tin. heat enough to set fire to the nitric salts; 
The muriatic acid dissolves tin very rea- but by what particular changes of capaci* 
dily, at the same time that it becomes of a ty, has not been shown. 
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If small pieces of phosphorus be thrown ressels and utensils for domestic and otheiP 
on ^n in fusion, it will take up from 15 to uses, are among the advantages derived 
SO per cent, and form a silvery white phos- from this vessel. 

pbuTet of a foliated texture, and soft enough T i nc al. Crude borax, as it is imported 
to l>e cut with a knife, though but little from the East indies in yellow greasy crys- 
malleable. This phosphuret may be form- tals, is called tincal. 
ed. likewise by fusing tin filings with con- Tinglass. Bismuth. 
Crete phosphoric acid. * Tinning. See Iron.^ 

Tin unites witl) bismuth by fusion, and Titanites. This name has been g^ven 
becsomes harder and more brittle in pro-* to certain ores of titanium, containing that 
portion to the quantity of that metal ad- metal in the state of oxide. See the fol- 
ded* l^ith nickel it forms a white brilliant lowing article. 

maas. It cannot easily be united in the di- Titanium. About twenty years ago* 
I'ect way with arsenic, on account of the. the Rev. Mr. Gregor discovered in a kind of 
volatility of this metal; but )>y heating it ferruginous sand, found in Uie vale of Me- 
witii the combination of the arsenical acid nachan, in Cornwall, what he supposed to 
and potash, the salt is partly decomposed; be the oxide of a new metal, but was un- 
and the tin combining with the acid, be- able to reduce. 

comes converted into a brilliant brittle Klaproth, af^rward analyzing what was 
comppund, of a plaited texture. It has called the real schorl of Hungary, fbund it 
been #aid, that all tin contains arsenic; and to be the pure oxide of a new metal, which 
tliat the crackling noise which is heard he named titanium, and the same with the 
upon hending pieces of tin, is produced by menachanite of Mr. Gregor. Since that ox*' 
this impurity; but, from the espperiment of ide of titanium has been discovered in se- 
Bayen* this appears not to be the fact. Co- veral fossils. 

bait unites with tin by fusion; and forms a We do not know that titanium has been 
^uned mixture of a colour slightly in- completely reduced, except by Lampadius, 
cUninc^ to violet. Zinc unites very well who effected it by means of charcoal only« 
with tin» increasing its hardness, and di- The oxide he employed was obtained from 
rainisbing its ductility, in propoition as the decomposition of gallate of titanium 
the quantity of zinc is greater. by fixed alkali. The metal was of a dark 

This is one of the principal additions copper colour, with much metallic brilli- 
used in i^aktng pewter, which consists for ancy, brittle, and in small scales consider- 
the most part of tin. The best pewter does ably elastic. It tarnishes in the air, and ia 
not contain above one-twentieth part of ad- easily oxidized by heat. It then acquires 
TOAixturey which consista of zinc, ^opper^ a bluish aspect. It detonates with nitre, 
bismuth, or such other metallic substances, and is highly infusible. All the dense acids 
as experience has shown to be most con- act upon it with considerable energy. Ac- 
ducive to the improvement of its hardness cording to Yauquelin, it is volatilized by 
and cplqur. The inferior sorts of pewter, intense heat. 

more especially those used abroad, contain The native red oxide is insoluble in the 
much lead, have a bluish colour, and are sulphuric, nitric, muriatic, and nitro-muri- 
soft. The Un usually met with in com- atic acids: but if it be fused with six parts 
•merce in this country, has no admixture of carbonate of potash, the oxide is dis- 
to impair its purity, except such as may solved with effervescence. The sulphuric 
accidentally elude the workmen at the solution when evaporated becomes gelati* 
mines. But the tin met with in foreign nous; the niti'ic affords rhomboidal crys- 
countries, is so much debased by the deal- tals by spontaneous evaporation, but is ren- 
ers in that article, especially the Dutch, dered turbid by ebullition; the muriatic 
that pewter and tin are considered abroad becomes gelatinous, or ilocculent, by heat, 
as tlte same substance. and transparent crystals form in it when 

Antimony forms a very brittle hard mix- cooled; but if it be boiled, oxygenized mu- 
ture with tin; the specific gravity of which i*iatic acid gas is evolved, and a white ox- 
is less than would have been deduced by ide thrown down. Phosphoric and arsenic 
computation from the specific gravities and acids take it from the others, and form with 
quantities of each, separately taken. Tung- it a white precipitate. These precipitates 
sten, ftised with twice its weight of tin, af- are soluble in muriatic acid, but in no other, 
fords a brown spongy mass, which is some- The solutions of titanium give white pre- 
what ductile. cipitates with the alkalis, or their carbo- 

The uses of tin are very numerous, and nates; tincture of galls gives a brownish- 
so well known, that they scarcely need be red, and pVussiate of potash, a brownish- 
pointed out. Several of tbem have been yellow. If the prussiate produce a green 
already mentic ned. The tinning of iron precipitate, this, according to Lowitz, is 
«ndcopper,the silvering of looking-glasses, owing to the presence of iron. Zinc,- im- 
and the fabricaUon of a great variety of mersed in the solutions, changes their co- 

Vol. II. 40 
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l<mr liwm yellow to idolet, and ultinuLtdy to acid is evaporated to diyiiess, and de re- 

an indigo; tin prodaces in them a pale red sidoum treated with alcohol, a portioa of 

tint, which deepens to ahrirht purple-red. artificial tannin is obtained; the zesidiiBl 

Hjdrosulphuret of potash Uirows down a charcoal amounts to 0.54 of the orif^iial 

brownish-red precipitate, but they are not balsam, 

decomposed bj sulphuretted hydrogen. Mr. Hatchett found, that it disserved in 

By exposing phosphate of titanium, mix- nitric acid, with nearly the same pheno- 

ed with charcoal and borax, to a violent mena as the resins; but it aaaamed the 

heat, in a double crucible luted, M. Che- smell of bitter almonds, which led kim to 

nevix obtained a pale white phosphuret, suspect the formation of prusaicarad. Dmw 

with some lustre, brittle, of a granular tex- ing the solution in nitric acid, a portion of 

ture, and not very fusible. benzoic acid sublimes. By repeated di« 

The oxides of iron and titanium, exposed gestions, it is converted into artificial tan- 
to heat with a little oil and charcoal, pro- nin. 

duce an alloy of a gray colour, intermixed It is totally soluble in alcohol, ftom which 

with brilliant metallic particles of a golden water separates the whole of it, except the 

yellow. benzoic acid. 

Oxide of titanium was used to give a Tombac A white alloy of copper with 

brown or yellow colour in painting on por- arsenic, commonly brittle; thouf^ if the 

celain, before its nature was known; but quantity of arsenic be small, it is both due* 

it was found difficult to obtain from it a tile and malleable in a certain degree, it 

uniform tint, probably from its not being is sometimes called white copper, 

in a state of purity. * Tor az. Acctu^ing to Ftofeasor Jwm^ 

* Tobacco. The expressed juice of son, this mineral species contains three 

the leaves, according to Yauquelin, contain sub-species, common topaz, schorlite, and 

the following substances: — pbysalite. 

A considerable quantity of vegetable al- Common topaz. Colour wine»ydlow. In 

bumen or gluten; supermalate of lime; ace- granular concretions, disseminated and 

tic acid. crystallized. Its primitive form is an ^b* 

A notable quantity of nitrate and muri- lique prism of 124^ 22^ The foiOovnag 

ate of potash. A red matter soluble in al- are secondary forms. An oblique fonTii 

eohol and water, which swells considerably sided prism, acuminated by four plaoess 

when heated. the same, with the acute lateral edges be- 

Muriate of ammonia^ veiled; the same, with a double acnmina* 

Kicotin. tion, and several other modifications, ibr 

Green fecula composed chiefly of gluten, which q^nault Jameson's Min,-.Tol. i. p. 7S. 

green resin, and woody fibre.* The lateral planes are longitudinally streak* 

ToLu (Balsam of). This substance ed. Splendent and vitreous. Cleavage per- 
is obtained from tiie toluifera balsamum, a feet and perpendicular to the lois of the 
tree which grows in South America. The prism. Fracture, small conchoidal. Trans* 
balsam flows from incisions made in the parent. Eefracts double. Harder than 
bark. It comes to Europe in small gourd quartz, or emerald; but softer than contn- 
shells. It is of a reddish-brown colour and dum. Easily frangible. Sp. gr. SA to 3.6. 
eonsiderable consistence; and when ex- Saxon topaz in a gentie heat becomes 
posed to the air, it becomes solid and brit- white, but a strong heat deprives it of Im- 
tle. Its smell is fragrant, and continues tre and transparency. The Brazilian, oa 
so, even after the balsam has become thick the contrary, by exposure to a high tem* 
by age. When distilled with water, it perature, burns rose-red, and in a stiB 
yields very little volatile oil, but impreg- higher, violet-blue. Before the blow-pipe 
nates the water strongly with its taste and it is infusible. The topaz of BrasU, Si- 
smell. A quantity of benzoic acid sublimes beria, Mucla in Asia-Minor, and Saxony* 
if the distillation be continued. when heated, exhibit at one extremity, po- 

Mr. Hatchett found it soluble in the al- sitive, and at the other, negative electri* 

kalis, like the rest of the balsams. When city. It also becomes electrical by frictions 

he dissolved it in the smallest possible and retains its electricity very long. Its 

quantity of lixivium of potash, it complete- constituents are, 

ly lost its own odour, and assumed a fra- Braz, Top, Sax, T, Sax, T. 

grant smell; somewhat resembling that of Alumina, 58.38 57.45 59 

the clove pink. *• This smell," Mr. Hat- Silica, 34.01 34.24 35 

chett observes, "is not fugitive, for it is Fluoric acid, 7.79 7,75 5 

still retained by a solution, which was pre- -^...^.^ ..._^ .^ 

pared in June, and has remained in an open 100.18 99.44 99 

glass during four months." Berzelitu, Tk^, Klapr, 

When digested in sulphuric acid, a con- Topaz forms an essential constituent of a 

siderable quantity of pure benzoic acid particular mouatain-«odE, which is an ag» 

Sublimes. When the solution of it in this gregate of topaz, quartz, and scluirlf m 
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^ named topaz-rock. Topaz occurs in tragaaantha^ Lm. which grows wild in the 

orasy cavities in granite. It has been also warmer climates, and endures the cold of 

duKsoTered in nests, in transition claj-slate; our own, but does not here yield anv gum. 

and tt IS found in rolled pieces in alluvial This commodity is brought chiefly from 

— • * It occurs in large crystals, and roUed Turkey, in irregular lumps, or long vermi- 

», m an alluvial soil, in the granite cular pieces bent into a variety of shapes; 

gneissdistricts of Mar and Cairngorm, the best sort is white, semi-transparent, 

in the upper parts of Aberdeenshire; and dry, yet somewhat soft to the touch. 

in weins, along with tin-stone, in clay-slate Gura-tragacanth differs from all the other 

at St- Annels, Cornwall. On the continent, known gums, in giving a thick consistence 

It appears most abundantly in topaz-rock to a much larger quantity of water; and in 

at Schnec^enstein.—- JflffiMon.* being much more difficultly soluble, or ra- 

• ToPAZOLiTE. A variety of precious ther dissolving only imperfectly. Put into 
garnet* found at Mussa in Piedmont* water, it slowly imbibes a great quantity of 

^ ToHToiSB^HELL. It approaches to the liquid, swells into a large volume, and 

natl or coagulated albumen in its composi- forms a soft but not fluid mucilage; if more 

tion. 500 parts, after incineration, leave water be added, a fluid solution may be 

three of earthy matter,. consisting of phos- oljtained by agitation: but the liquor looks 

phate of lime, and soda, with a little iron.* turbid and wheyish, and on standing, the 

• TeucKSTONE* Lydian stone, a vari- mucikge subsides, the limpid water on the 
ety of JUiay^kae.* surface retaining little of the gum. Nor 

• TovRM ALINE. Rhomboidal tounna- does the admixture of the preceding more 
fine is divided into two subspecies, tchorl soluble gums promote its union with the 
and imtrmaline. water, or render its dissolution more dura- 

nurmaline. Colours green and brown, ble: when gnm-tragacanth, and gum-arabio 
fa p riamatic concretions, rolled pieces, but we dissolved together in water, the traga- 
generally crystallized Primitive form, a canth seems to separate from the mixture 
rhomboid <^ 133* 26'. It occurs in aa more speedily than when dissolved by it- 
e^oiangukr three-sided prism, flatly acu- self. 

t ttm ated on the extremities with three Tragacanth is usually preferred to the 
mnc». TheJateral edges are frequently other gums for making up troches, and 
oevelleds and thus a nine-sided prism is other like purposes, and is supposed like- 
formed: when the edges of the bevelment wise to be the most effectual as a medi- 
aie truncated, a twelve-sided prism is cine; but on account of its imperfect solu- 
Ibmied; and when the bevelling planes in- bility, is unfit for liquid forms. It is com- 
erease so much, that the original faces of monly given in powder with the addition 
the prism disappear, an equiangular six- of other materials of similar intention; thus 
nded pnsm is formed. Sometimes the to one part of gum-tragacanth, are added 
prism is nearly awanting, when a double one of gum-arabic, one of starch, and six 
three-sided pyramid is formed. The late- of sugar. See Cera sin. 
fal planes ar^ generally cylindrical convex, • Trap Formations in geology. 
and deeply longitudinally streaked. Crys- Primitive trap. The name trap is de- 
tab imbedded; Splendent, vitreous. Cleav- rived from the Swedish word trappa, a 
age threefold. Fracture conchoidd. Opaque stair. Werner understands by trap, rocks 
totransptrent. Refracts double. When view* principally characterized by the presence 
ed perpendicular to the axis of the crystal, of hornblende, and black iron clay. Hence 
it is niore or less transparent; but in the all rocks occurring in the primitive class, 
direction of the axis, even when tlie length having hornblende as a characteristic, or 
of the prism is less than the thickness, it predominating ingredient, belong to tlie 
is opaque. As hard as quartz. Easily prindtvoe trap formation* The following ta-' 
fiwugible. Sp. gr. 3.0 to 3.2. By friction ble from Professor Jameson exhibits the 
it yields vitreous electricity; by heating, rocks of this formation. 
vitreooa at one end, and resinous at the 1* Common hornblende rock. 
other. The brown and hyacinth-red vari* a. Granular hornblende rock, 

eties, have these properties in the greatest 6. Hornblende slate. 

deme. The ancients called it lyneurium. 2. Hornblende mixed with feldspar. 
Before the blow-pipe, it melts into a gray- a. Greenstone. 

ish-wfaite vesicular enamel. Its constitu* «. Common greenstone. 

eats arc, silica 42, alumina 40, soda 10, ox- /8. Porphyritic greenstone, 

ide of manganese with a little iron 7» loss >. Greenstone porphyry. 

l^-^VaugueHtt, It occurs in gneiss, mica- /. Green porphyry. 

■late, talc-slate, &c. The red occurs in Si« b. Greenstone slate. 

heria, Ava, and Ceylon. — Jameoon.* 3. Hornblende mixed with mica. 

Tragacanth (Gum). This substance, Trantition trap, H contains greenstone 
vhich is Vttlgsirly called gum-dragon, ext and amygdaloid, 
odes fraoi « prickly bush^ the a^ar^g'(^lui The nexpeat Jlo^i^4rap contiuns Kveral 
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roclcs wbieh ire peculiar to it, and others nesia 16.5, vater and carbonic acid 33.-' 

that occur in other ftoetz formations. The Laugier, It occurs with the preceding.— 

peculiar or characteristic rocks are, baaalt, Jameson.^ 

vacke, gray-ttone, porphtfry-slate, and trap- * Triphane. See SpoDtrHiNB.* 

tuff. These, and also greenstone, are often • Tripoli. Colour yellowish-griy. 

called whinstone by mineralogists.* Massive. Fracture fine or cosrse earthy. 

* Trap-tuff. It is composed of masses Opaque. Soft. Rather easily frangible. 
of basalt, amygdaloid, hornblende rock. Meagre. Does not adhere to the tongue. 
sand-stone, and even pieces of wood (as in Sp. gr. 2.2. Infusible. Its constituents ani 
thei sland of Canna) cemented together by silica, 81, alumina 1.5, oxide of iron 8, lul* 
a rather loose spongy clayey basis, which phuric acid 3.45, water 4.55. — Bucholx. Of 
has been formed from decomposed basalt the rottentimiie, silica 4, alumma 86) carbon 
pr wacke rock. The masses vary much 10. — Phillips. It occurs in beds in coal- 
in size, from that of a pea, to several hun- fields, with secondary limestone, and on- 
dred weight It occurs in beds, which are der basalt. It is found at Bakewell, in 
from a few inches to several fathoms thick. Derbyshire, wli^pe it is called ratimtme. 
A considerable portion of Arthur's-seat, It is used for polishing stones, metals, >od 
near Edinburgh, is composed of this rock: glasses. The tripoli of Corfu is reckonid 
there it rests on inclined strata, which be- the most valuable.* 

long to the oldest coal formation. It oc- •Trona. The name given in Africa to 
curs also in Mull, and many other places the native carbonate of soda, found at Sa- 
in Scotland.* kena, near Fezzan.* 

• TRfcMOLiTE. This sub-species of . Tube of Safety* A tube open it 
straight-edged augite is divided into three both ends, inserted into a receiver, tbcBp- 
kinds; the asbestous, common, and glassy, per end communicating with the extemal 

1. ABhestous tremolite. Colour grayish- air, and th6 lower being immersed in *»• 

white. Massive, and in fibrous concretions, ter. Its intention is to prevent injury from 

Shining, pearly. Fragments splintery, too sudden condensation or parefactioo 

Translucent on the edges. Rather easily taking place during an operation. For, tf 

frangible. Soft. Rather sectile. When a vacuum be produced within the ▼essfWi 

struck gently, or rubbed in the dark, it the external air will enter through the 

emits a pale reddish light; when pounded tube: and if air be generated, the witff 

and thrown on coals, a greenish light. Be- will yield to the pressure, bemg forced up 

fore the blow-pipe, it melts into a white the tube. Thus, too, the height of the 

•paque mass. It occurs most frequently water in the tube indicates the degrte a 

in granular foliated limestone, or in dolo- pressure from the confined gas or gay"- 

jnite. It is found in the former in Glentilt See PI. VII. fig. 3. h. It is now mow w- 

and Glenelg; in the latter, in Aberdeenshire quently used in a curved form, i^- "g^ ^^ 

•nd Icolmkill; and in basalt in the Castle- and is commonly called aiWeUer's tube. 

rock of Edinburgh. • Tufaceous Limrstohe, or CMC 

3. Common tremolite. Colour white. Mas- Tuff. See Limestone.* 

«lve, in distinct prismatic concretions, and Tumite^ See Thummerstose. 

crystallized in a very oblique four-sided • Tungsten. See Oaea of Two- 

.prism, truncated or bevelled on the lateral sten.* . -r • • 

edges; in an extremely oblique four-sided TuNOSTEKtJM. This name, signiW 

prism, perfect or variously modified by be- heavy stone, was given by the Swede* to a 

velment or truncation. The lateral planes mineral, which Scheele found to co/JJ*"" * 

are longitudinally streaked. Vitreous or peculiar metal, as he supposed, in twataw 

pearly. Cleavage double oblique angular, of an acid, united with lime. W ^ 

of 124* 50' and 55^ 50'. Fracture uneven metallic substance was afterward founa^ 

or conchoidal. Translucent. As hard as the Don d'Elbuyarts united with iron m 

hornblende. Rather brittle. Sp. grav. 2.9 manganese in Wolfram. , «hft 

to 3.2. It melts with much difficulty and From the first of these the wide way ^ 

ebullition into an opaque glass. Its consti- obtained by digesting its powder m tan 

tuents are, silica 50, magnesia 25, lime 18, its weight of nitric acid; washing thf y«.| 

carbonic acid and water S.-^Lougier. It low powder that remains, and dig^?^. 

occurs with the preceding. in ammonia, by which a portion of it wo'^* 

3. Gla9»y tremolite. Colour gravish, solved. These alternate ^^S^^^^^^ffl^. 

greenish, yellowish, and reddish .wliite. be repeated, and the tungstic oxmcp 

Massive, in distinct concretions, and fre- cipitated from the ammoniacal ^W ^ 

quently crystalliased in long acicular crys- by nitric acid. The precipitate i* ^ 

tals. Shining, between vitreous and pearly, washed with water, and exposed to a 

Translucent. As hard as hornblende. Very derate heat, to ^xpel any ammonia "» 

brittle. Sp. gr. 2.863. It is phosphores- may adhere to it. Or the mixtiire my ^ 

pent in a low degree. Infusible. Its con- evaporated to a dry mass, which is » 

•titu^nts arc, silica 'S5.5, Ume 26.5, mag- cidciiied under a muffle, to dissip* v* 
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nitrate of ammonU. From wolfram it may a triple salt, composed of nitric acid, am* 

1»e obtained by the same process, after the monia, and oside of tungsten; from which 

iron and manganese have been dissolved the oxide may be obtained in a yellow pow- 

'by muriatic acid. der by boiling with a pure concentrated 

The Spanish chemists reduced the oxide acid. In this state it contains about 20 per 

oF tungsten to the metsltic state, by ex- cent of oxygen; part of which may be ex^ 

posing it moistened with oil, in a crucible polled by a red heat, when it assumes a 

lined with charcoal, to an intense heat, greien colour. 

AAertwo hours, a piece of metal weighing Tungsten is insoluble in the acids; and 

40 grains, but slightly agglutinated, was its oxide is nearly the same. It appears to 

found at the bottom of the crucible. Some be capable of uniting with most other me<» 

have attempted its reduction in vain; but tals, but not with sulphur. Guyton found, 

Gu3rton, Ruprecht, and Messrs. Aikin and that the oxide gives great permanence to 

Allen, have been niore successful. The vegetable colours. Scheele^n Essay a.—^ 

latter gentlemen produced it from the am- Brwigmarfs Min, J^h, Joum. Phil, 

jnoniuret. Prom 340 grains of this sub- Mag.—Murratft Chemistty. 

stance, in acicular crystals, exposed for Tungsten of Bastnas, or False 

two hours to a powerful wind furnace, in Tvngsten. See Cerium. 

a crucible lined with charcoal, they obtain- * Turpbtb Mineral. Yellow sub- 

ed a- ^ghtly cohering mass of roundish deutosulphate of mercury.* 

fpraina, idx>ut the size of a pin*8 head, with Turnsole. Heliotropium. See As- 

a very briHiant metallic lustre, and weigh- chxl. 

ing^ia the whole 161 grains. Tueket Stone. Cos Turcica. See 

Tungsten is said to be of a grayish-white Whetslate. 

or iron colour, with considerable brilliancy. Turmeric (terra merita), curcuma longat 

▼cry hard, and brittle. Its specific gravity is a root brought to us from the East In- 

I>on d'filhuyarts found to be 17.6; Messrs. dies. BerthoUet had an opportunity of ex- 

Aikin and Allen, above 17.22. amining some turmeric that came from To- 

* There are two oxides of tungstenum, bago, which was superior to that which is 

the brown, and the yeUow or tungstic acid, met with in commerce, both in the size of 

The brown oxide is formed by transmit- the roots and the abundance of the oolour- 

ting hydrogen gas over tungstic acid, in an ing particles. This substance is very rich 

ignited glass tube. It has a flea-brown co- in colour, and there is no otlier which gives 

lour, and when heated in the air, it takes a yellow colour of such brightness; but it 

fire and bums like tinder,passing into /«n^«- possesses no durability, nor can mordants 

tie aeidf which see. give it a suificient deg^e. Common salt 

The brown oxide consists of and sal ammoniac, are those which fix the 

Tungstenum, 100 colour best, but they render it deeper and 

Oxygen, 16.6— Serze/; make it incline to brown: some recommend 

Hence, if we regard it as composed of 2 a small quantity of muriatic acid. The 

primes oxygen -f- 1 metal, its composition root must be reduced to powder to be fit 

will be for use. It is sometimes employed to give 

Tungstenum, 12.05 100. the yellows made with weld a gold cast. 

Oxygen, 2.00 16.6 and to give an orange tinge to scarlet; but 

Hence the acid prime ought probably to the shade the turmeric imparts, soon dis« 

be, 12.05 4- 3. «» 15.05 or 15; and that of appears in the air. 

the metal 12. Mr. Guchliche gives two processes for 

But from Berzelius's experiments, tungs- fixing the colour of turmeric on silk. The 

tate of lime seems to consist of first consists in aluming in the cold for 

Tungstic acid, 100. 14.72 twelve hours, a pound of silk in a solution 

lime, 24.12 3.55 of two ounces of alum, and dyeing it hot. 

The diflference indeed is not great. but without boiling, in a bath composed of 

Sir U. Davy found that tungstienum bums two ounces of turmeric and a quart (mea- 

with a deep red light, when heated in chlor sure) of aceto-citric acid, mixed with three 

rine, and forms an oranee-coloured volatile quarts of water. The second process con- 

fiubstance, which affords the yellow oxide sists in extracting the colouring particles 

of tungstenum, and muriatic acid, when from the turmeric by aceto-citnc acid, ^ 

decomposed by water.* the way described for Brazil wood, and in 

Scheele supposed the white powder, ob- dyeing the silk, alumed as already mention- 

tained by digesting the ore in an acid, add- ed, in this liquor, either cold or only mode- 

ing ammonia to the residuum, and neutral- derately warm. The colour is rendered 

izing it by nitric acid, to be pure acid of more durable by this than by the former 

tungsten. In fact it has a sour taste, red- process. The first parcel immersed ac- 

dens Htmus, forms neutral crystallizable quil«s a g^ld yellow; the colour of the se- 

salts with alkalis, and is soluble in 20 parts cond and third parcels is lighter, but of 

pf boiUng water. It appears however fb ha the same kinds that of the fourth is a stri^w 
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colour. Mr. Guchliche employs the same in Per8ui» and the neighhoimnf^ eouabki. 
process to extract fine and durable colours Malchite yields a green streak, bat tbitof 
from fustic, broom, and French berries; he calaite is white. Btne tur^tumt is phospble 
prepares the wool by a slight aluming, to of lime, coloured with oxide of copper.* 
which he adds a little muriatic acid. He Tutbnag. This name is given in Indii 
seems to content himself in these cases to the metal zinc. It U sometimes applied 
with vinegar or some other vegetable acid, to denote a white metallic compotud, 
instead of his aceto-citric acid, for the ex- brought frcan China, called also Chmat 
traction of the colour; he directs that a ctpper, the art of making which a oot 
▼ery small quantity, of solution of tin known in Europe. It is very tough, strongs 
should be put into the dye-bath. malleable, may be easily cast, hammeitd, 

Turpentine is a resinous juice ex- and polished; and the better kinds of id 
tracted from several trees. Sixteen ounces when well manufactured, are very white, 
of Venice turpentine, being distilled with and not more disposed to tarnish thao nt 
water, yielded four ounces and three reris. Three ingp!^dienta of this Gompoaid 
drachms of essential oil; and the same may be discovered by analysis; nandjr, 
quantity, distillled without water, yielded copper, zinc, and iron. 
with the heat of a water-bath, two ounces Some of the Chinese white copper is nid 
only. When turpentine is distilled or boil- to be merely copper and arsenic, 
ed with water till it becomes solid, it ap- Trrn Metai«. The basts of tjipemetil 
pears yellowish; when the process is far- for printers is lead, and the prineipal aiti- 
ther continued, it acquires a reddish-brown cle used in communicating hardness is as- 
colour. On distilling sixteen ounces in a timony, to which copper and brass ia m« 
retort with an open fire, increased by de- ous proportions are added. The propeities 
grees, Neumann obtained, first, four ounces of a good type metal are, that it sbooM 
of a limpid colourless oil; then two ounces run freely into the mould, and possesi 
and a drachm of a dark brownish-red em- hardness without 'being excessively brittle, 
pyreumatic oil, of the consistence of a bal- The smaller letters are made of a harder 
•am, and commonly distinguished by that composition than those of a larger siie. it 
name. does not appear that our type-fimnden aie 

The essential oil, commonly called spirit in possession of a good corapontion for this 
pf turoentine, cannot without singular diffi- purpose. The principal defect of their 
culty be dissolved in alcohol, though ter- composition appears to be, that the' metals 
pentine itself is easily soluble in that spirit, do not uniformly unite. In a piece of castp 
One part of the oil may be dissolved in se- ing performed at one of our.principsl foos- 
ven parts of alcohol; but on standing a deries, the thickness oi which was tvo 
while, the greatest part of the oil sepa- inches, I found one side hard and brittw 
rates and falls to the bottom. when scraped, and the other side, consi^- 

• TDEq.vois, Mineral, or Calaite. ing of nearly half the piece, was soft like 
Colours smalt-blue and apple-green. Mas- lead. The transition from soft to hard wa 
sive, disseminated, and imitative. DulL sudden, not gradual. . If a parcel of lett^ 
Fracture conchoidal or uneven. Opaque, of the same size and casting be exso^ea, 
Harder than feldspar, but softer than some of them are brittle a»d hard, and re- 
quartz. Streak, white. Sp. gr. 2.86 to 3.0. sist the knife, but others may be bent «» 
Its constituents are, alumina 73, oxide of cut into ahavings* It may easily be isuj 
copper 4.5, water 18, oxide of iron 4. — John, g^ned, that tlie duration and neatness oi 
It occurs in veins in clay-ironstone, and in these types must considerablyvary. I w^'J 
small pieces in alluvial clay. It has been been informed, but do not "^P^^ i^ 
found only in the neighbourhood of Nich&- from trial, that the types cast in Sootlano 
hour, in the Khorassan, in Persia. It is arc harder and more uniform in their <ltt»" 
very highly prized as an ornamental stone lities. 
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ULMIN. Dr. Thomson has given this 1. In its external characters it resenjblei 

temporary name to a very singular gum. It was solid, hard, of a black colw 

substance lately examined by Klaproth. It and had considerable lustre. Its P?^^ 

differs essentially from every other known was brown. It dissolved readily m "* 

^ body, and must therefore constitute a new mouth, and was insipid* ^, 

and peculiar vegetable principle. It exu- 3. It dissolved speedily in a small qw«| 

dcd spontaneously from the trunks of a spe- tity of water. The solution was *J*"*^ 

cies of elm, which Klaproth conjectures to rent, of a blackish-brown colour, and, cvw 

he the nlmua fugr(h and was sent to him when very m^ch concentrated *>y*^*J?'Ji 

from Palermo in 1802, tion» was not i^ the least — •«-«•««" ^ 
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topy$ not did it aiwwer m a paste, tn this some time, which will precipitate the um* 
respect ulmia differs essentially from gum. niiim and retain the copper. The precipi- 
• 3. It was completely insoluble both in al- tate, well washed with ammonia, is to be 
cohol and ether. When atcohol was poured dissolved in nitric acid, and crystallized. 
into the aqueous solution, the greater part The green crystals, dried on blotting pa- 
of the uhnin precipitated in hgfat brown per, are to be dissolved in water, and re- 
flakes. The remainder was obtained by crystallized, so as to get rid of the lime. 
evaporation, and was not sensibly soluble Lastly, the nitrate, being exposed to a red 
in alcohol. The alcohol by this treatment heat, will be converted into the yellow ox- 
acquired a sharpish taste. ide of uranium. 

4. Whea a few drops of nitric acid were It is very difficult of reduction. Fifty 
added to the aqueous solution, it became grains, after being ignited, were formed 
gelatinoas, lost its biackish-broiAm colour, into a ball with wax, and exposed in a well 
and a light brown substance precipitated, closed charcoal crucible, to the most vehe* 
The whole solution was slowly evaporated ment heat of a porcelain furnace, the inten- 
to dryness, and the reddish-brown pow- sity of which gave 170* on . Wedgwood'9 
der, wlHcb remained, was treated witii al- pyrometer. Thus a metallic button was ob- 
eohoL The alcohol assumed a golden-yel- tained, weighing 28 grains, of a dark gray 
low colour; and when evaporated, left a colour, hard, firmly cohering, fine grained^ 
Kght-brown> bitter, and sharp resinous sub- of very minute pores, and extemdly glit- 
stance. tering. On filing it, or rubbing it with ano« 

5. Oxymuriatic acid produced precisely ther hard body, the metallic lustre has an 
the same effects as nitric. Thus it appears iron-gray colour; but in less perfect assays 
that ulmin, by the addition of a little oxy- it verges to a brown. Its specific gravity 
gen, is converted into a resinous substance, was 8.1. Bucholz, however, obtained it as 
In this new state it is insoluble in water, high as 9.0 

This property is very singuhUr. Hitherto * There is probably but two oxides of 
the volatile oils were the only substances uranium; the protoxide, which is grayish- 
known to assume the form of resins. That black; and the peroxide, which is jrellow. 
a substance soluble in water should assume When uranium is heated to redness in 
die resinous form with such facility, is Very an open vessel, it glows like a live coal, 
remarkable. and passes into the protoxide, which, from 

6. tJlnnn, when burnt, emitted little the experiments of ShoUbert, consists of 
snudEe or flame, and left a spongy but firm Uranium, 100 15.7 
ehtfcoal, which, when burnt in the open Oxygen, 6.373 1.0 

ur, left only a little carbonate of potash The precipitate thrown down by potash 

behind. from the nitrite solution is called the yel* 

Such are the properties, of this curipus low oxide. It consists of 

substance, as far as they have been exa- Uranium, 100 31.4 ~ 3 primes 

mined by Khiproth. Oxygen, 9.359 3.0 = 3 » 

Ui«TRAicAaiNB. See Azvrb-stonb. The oxide is soluble in dilute sulphuric 

* Umbxr. See Orbs of Ibon.* acid gently heated, and affords lemon-co- 

Urxnolimmbr. An ore of uranium, loured prismatic crystals. Its solution in 

Ibrmerly called green mica, aa^d by Werner muriatic acid, in which it is but imperfect- 

ekaicoHte, See Uie following article. ly soluble, affords yellowish -g^een rhora- 

Uranite, or Urawium. A new metal- boidal tablets. Phosphoric acid dissolves 

lie substance, discovered by the celebrated it, but after some time the phosphate falls 

Klaproth in the mineral ealled Pechbiende, down in a flocculent form, and of a pale 

In this it is in the state of sulphuret. But yellow colour. 

it likewise occurs as an oxide in the green It combines with vitrifiable substances, 

mica, or uranglimmer, and in the uran- and gives them a brown or green colour, 

ochre. On porcelain, with the usual flux, it pro- 

By treating the ores of die metal with duces an orange, 
the nitric or nitro-muriatic acid, the oxide Uranocrre. An ore of uranium, con- 
will be dissolved; and may be precipitated taining this metal in the oxidized state, 
by the addition of a caustic alkali. It is in- See the preceding article, 
soluble in water, and of a yellow colour; * Urates. Compounds of uric or lithic 
but a strong heat renders it of a brownish- acid, with the salifiable bases. See Acid 
gray. (Lithic).* 

To obtain it pure, the ore should be * Urea. The best process for preparing 

treated ifith nitric acid, the solution eva- urea is to evaporate urine to the consis- 

porated to dryness, and the residuum tende of sirup, taking care to regulate the 

heated^ so as to render any iron it may heat towards the end of the evaporation; 

eontain insoluble. This being treated with to add very graduallv to the sirup its vo- 

distiUed water, ammonia is to be poured lume of nitric acid (24* Baurn^) of 1.30; 

into the solutioD^ and digested with it for to stir the mixture^ and immerse it in a 
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btth of ic«d water, to harden the . cmfala strop of violets green, and contain a smll 

of the acidulous nitrate of urea which pre- quantity of carhonate of aoda. 
cipitatet to wash these crystals with ice« The aqueous solution, distilled by a geQ<« 

cold water, to drain them, and press them tie fire, and carried to ebullition, affords 

between folds of blotting paper. When we very clear water loaded with ammonia. Br 

have thus separated the adhering hetero- adding more water, as the liquor becanw 

geneous matters, we redissolve the crystals inspissated, Fourcroy and Vauquelin ob- 

in water, and add to them a sufficient quan- tained nearly two-thirds of the weight d 

tity of carbonate of potash, to neutralize the urea in carbonate of ammonia, and the 

the nitric acid. We must then evaporate residuum was not then eidtausted of it 

the new liquor, at a gentle heat, almost to The latter portions, however, were moie 

dryness; and treat the residuum with very and more coloured, 
pure alcohol, which dissolves only the urea. This decomposition of an animal lab- 

On concentrating the alcoholic solution, the stance at the low heat of boiling water it 

urea crystallizes. very remarkable, particularly with respect 

The preceding is M. Thenard's process, to the carbonic acid. Indeed it appean 

which Dr. Prout has improved. He sepa- that a very slight change of equilibrium is 

rates the nitrate of potash by crystalliza- sufficient to cause its constituent principles 

tion, makes the liquid urea into a paste to pass into the state of ammonia, and cai- 

with animal charcoal, digests this witii bonic, prussic, and acetous acids. 
cold water, filters, concentrates, then dis- * Urea has been recently analyzed by Dr. 

solves the new colourless urea in alcohol, Prout, and M. Berard. The following are 

and lastly crystallizes. The process pre- its constituents: — <. 

scribed by Dr. Thomson, in the 5th edition Per tent. Per cent. Per aim. 

of his System, does not answer. Hydrogen, 10.80 6.66 2 = 3i 

Urea crystallizes in four-sided prisms. Carbon, 19.40 19.99 1 = 7i 

which are transparent and colourless, with Oxygen, . 26.40 ^M 1 = 100 
a slight pearly lustre. It has a peculiar. Azote, 43.40 46.66 1 => 17'^ 

but not urinous odour; it does not adB^ct ■ ■ — ^ 

litmus or turmeric papers; it undergoes no 100.00 100.00 37.5 

change from the atmosphere, except a See Sugar for some remarks od the re* 

slight deliquescence in very damp wea- lation between it and urea. Uric, or litbic 

ther. In a strong heat it melts, and is acid, is a substance quite distinct fit>!p urea 

partly decomposed and partly sublimed in its composition. This fact, according to 

without change. The sp. gr. of the crys- Dr. Prout, explains, why an excess of uk* 

tals is about 1.35. It is very soluble in generally accompanies the phosphoric dia^ 

water. Alcohol, at the temperature of the thesis, and not the lithic. He haa seTeral 

atmosphere, dissolves about 20 per cent; times seen urea as abundant in the urine of 

and when boiling, considerably more than a person where the phosphoric diathesjs 

its own weight, from which the urea sepa- prevailed, as to crystallize spontaneottsly 

rates, on cooling, in its crystalline form, on the addition of nitric acid, without be- 

The fixed alkalis and alkaline earths de- ing concentrated by evaporation, 
compose it. It unites with most of the me- As urea and uric acid, says Dr. Berardf 

tallic oxides; and forms crystalline com- aretbemost azotized of all animal substan* 

pounds with the nitric and oxalic acids.* ces, the secretion of urine appears to have 

If cautiously introduced into a retort for its object, the separation of the excess 

with a wide short neck, it fuses with a of azote froin the blood, as respiration se- 

fentle heat: a white fume rises, which is parates from it the excess of carben.* 
enzoic acid, and condenses on the sides Urea has a singular effect onthecrystal- 

of the receiver: crystallized carbonate of lization of some salts. If muriate of sod* 

ammonia succeeds, and continues to the be dissolved in a solution of urea, it ^ 

end: neither water nor oil rises, but the crystallize by evaporation, not in cubes, bw 

sublimate is turned brown: the air expelled in octaedra; muriate of ammonia, on toe 

from the apparatus is impregpiated with a contrary, treated in the same way, instesa 

smell of garlic and stinking fish: when the of crystallizing in octaedra, wiU assume tw 

heat is very intense, the smell is insupport* cubic form. The same effect is producefli 

able. The matter in the retort is then dry, if fresh urine be employed, 
blackish, and covered with a raised white Uaic Acid. See Acid (Lithic). , 
crust, which rises at length in a heavy va-. Urine. This excrementitious fluidj JJ 

pour, and attaches itself to the lower part its nattural state, is transparent, of a yeUov 

of the retort This is muriate of ammonia, colour, a peculiar smell and saline taste. 

If water be poured on the residuum, it Its production as to quantity, and in some 

emits a smell of prussic acid. Burned on measure quality, depends on the season^ 

an open fire it exhales the same smell, gives and the peculiar constitution of the indi«' 

put ammonia, and leaves one-hundredth of dual, and is likewise modified by disease* 

its weight of acrid white ashes, which turn It is observed, that perspiration carries on 



« 

more orpessof the fluid, which would else eilse are considerable, and of lin|>oHance 

have passed off by urine; so that the pro- to be known. It is of a red colour, small 

fusion of the former is attended with a di- in quantity, and peculiarly acrid, in iriflatn- 

minution of the latter. matory diseases; but deposites no sediment 

From the alkaline smell of urine kept for on standing. Corrosive muriate of mercury 

a certun time, and other circumstances^ it throws down from it a copious precipitate. 

Was formeHy supposed to be an alkaline Toward the termination of such diseases, 

fluid; but by its redilening* paper stained it becomes more abundant, and deposites k 

blue with litmus or the juice of radishes, copious pink-coloured sediment, consisting^ 

it appears to contain an excess of acid. of rosacic acid, with a little phosphate of 

The numerous researches made concern- lime and uric acid. 
ing urine have given the following as its In jaundice it contains a deep yellow co- 
component parts: 1, water; 2, urea; 3. phos- louring matter, capable of staining linen, 
phone acid; 4, 5, 6, 7, phosphates of lime. Muriatic acid renders it green, and this in- 
niagnesia, soda, and ammonia; 8, 9, 10, 11, dicates the presence of bile. Sometimes, 
lithic, rosacic, 'benzoic, and carbonic acids; too, according to Fourcroy and Vauquelin, 
12, carbonate of lime; 13, 14, muriates of it contains a substance analogous to the 
soda and ammonia; 15, gelatin; 16, albu- yellow acid, which they formed by the ac« 
men; 17, resin; 18, sulphur. tion of nitric acid on muscular fibre. 

Muriateof potash may sometimes be de- In hysterical affection^, it is copious, 

tected in urine, by cautiously dropping into limpid, and colourless, containing much 

It some tartaric acid; as may sulphate of salt, but scarcely any urea Or gelatin, 

soda, or of lime, by a solution of muriate of In dropsy the urine is generally loade<f 

barytes, which will throw down sulphate of with albumen, so as to become milky, or 

barytes together with its phosphate; and even coagulate by heat, or on the addition 

these may be separated by a sufficient quan- of acids. In dropsy firom diseased liver, 

tity of muriatic acio^ which will take up the however, no albumen is present; but the! 

latter. drine is scanty, high-coloured, and depo- 

Urine soon undergoes spontaneous chan- sites the pink-coloured sediment. 

ges^ which are more or less speedy and In dyspepsy, or indigestion, the urine 

extensive, according to its state, as well as abounds in gelatin, and putrefies rapidly, 

the temperature of the air. Its smell, when In rickets, the urine contains a great 

fresh made, and healthy, is somewhat ira- deal of a calcareous salt, which has been 

grant; but this presently goes off, and is supposed to be phosphate of lime, but ac- 

succeeded by a peculiar odour termed uri- cording to Bonhomme it is the oxalate, 

nous. As it begins to be decomposed, its Some instances are mentioned, in which 

smelt is not very unlike that of sour milk; females have voided urine of a milky ap- 

but this soon cliahges to a fetid, alkaline pearance, and containing a certain portion 

odour. It must be observed, however, that of the caseous part of milk, 

turpentine, asparagus, and many other ve- But among the most remarkable altera- 

getable substances, taken as medicine, or tions of urine is that in the diabetes, when 

used as food, have a very powerful effect the urine is sometimes so loaded with su- 

on the smell of the urine. Its tendency to par, as to be capable of being fermented 

.putrefaction depends almost wholly on the into a vinous liquor. Upwards of l-12th 

quantity of gelatin and albumen it contains; of its weight of sugar was extracted from 

in many cases, where these are abundant, some diabetic urine by Cruikshank, which 

it comes on very quickly indeed. was at the rate of twenty-nine ounces troy 

* According to Berzelius, healthy human a-day from one patient. In this disease, 

urine is composed of, water 933, urea 30.10, however, tli^ urine, though always in veiy 

sulphate of potash 3.7 1» sulphate of soda large quantity, is sometimes not sweet, but 

3.16, phosphate of soda 2.94, muriate of insipid. 

soda 4.45, phosphate of ammonia 1.65, mu- The urine of some animals, examined by 
/iateofammonial.50, free acetic acid, with Fourcroy, Vauquelin, and Rouelle, jun. 
lactate of ammonia, animal matter soluble appears to differ ftom that of man in want- 
in alcohol, tirea adhering to the preceding, ing the phosphoric and lithic acids, and 
altogether iri4, earthy phosphates with a containing the benzoic. That of the horse, 
trace of fluate of lime 1.0, uric acid 1, according to the former two, consists of 
mucus of the bladder 0.32, silica 0.03, in benzoate of soda .024, carbonate of lim6 
1000.0. The phosphate of ammonia and .011, carbonate of soda .009, muriate of 
soda, obtained from urine, by removing by potash ,009, urea .007, water and mucilage 
alcohol the urea from its crystallized salts, .940. Giese, however, observes, that the 
was called funble salt of urine, or nucrocos- proportion of benzoate of soda varies 
rnic talti and was much employed in expe- greatly, so that sometimes scarcely any 
j^iroents with the blow-pipe.* can be found. Notwithstanding the asser« 

The changes produced in urine by dis- tions of these chemists, that the urine of 
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the horse contains no phosphoric acid, 6io- contain some free aftali, as they turn sirap 

bert affirms that phosphorus may be made of violets green. In the urine of domestic 

from it fowls, f ourcroy and Yauquelin found lithic 

That of the cow, according to Rouelle, acid, 
contains carbonate, sulphate, and muriate Urine has been employed for making 

of potash, benzoic acid, and urea: that of phosphorus, volatile alkali, and sal ammo- 

the camel differed from it in affording no niac; it adds to the produce of nitre-beds; 

benzoic acid: that of the rabbit, accoVding and it is very useful in a putrid state for 

to Vauquelin, contains the carbonates of scouring woollens. 

lime, magnesia, and potash, sulphates of * Ukinary Cai«culx. See Cai<col] 

potash and lime, muriate of potash, urea, (Urinary).* 
gelatin, and Sulphur. All these appear to 
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* XTAPOUR. The general principles of oil of turpentine is to be gradually mixed 
T the formation of vapour have been with it. Should the varnish, when it is 
explained under the article Caloric, cool, happen to be yet too thick, it may be 
ehangea of state. Some observations have attenuated with more oil of turpentine, 
been added under Evaporation and This varnish has always a dark-brown co- 
Gas, lour, because the amber is previously half 

Fig. 15. plate XIV. represents one form burned in this operation; but if it be re- 
ef the apparatus, which I employed for de- quired of a bright colour, amber powder 
termining the elastic force of vapours at must be dissolved in transparent painter's 
difierent temperatures. L, 1, are the initiiJ varnish, in Papin*s machine, by a gentle 
levels of the mercurial columns in the two fire. 

legs of the syphon barometer. I, is the fine As an instance of the second sort of lac- 
wire of platina, to which the quicksilver varnishes with ethereal oils alone, may be 
was made a tangent, at every measurement, adduced the varnish made with oil of tor- 
by pouring mercury into the open leg, till pentine. For making this, mastich alone 
its verticid pressure equipoised the elastic is dissolved in oil of turpentine by a veiy 
force of the vapour above h The column gentle digesting beat, in close glass ves- 
added over L, measured directly that elas- sels. This is the varnish used for the mo- 
tic force. S^e the Tables in the Appen- dem transparencies employed as window- 
dix.* blinds, fire-screens, and for other purposes. 

* Varbc. The French name for kelp. These are commonly prints, coloured on 

or incinerated sea-weed.* both sides, and afterwards coated with 

Varnish. Lac-varnishes or lacquers this varnish on tliose parts that are intend- 

consist of different resins in a state of so- ed to be transparent. Sometimes fine thin 

lution, of which the most common are calico, or Irish linen, is used for this pur- 

mastich, sandarach, lac, benzoin, copal, pose; but it requires to be primed with a 

amber, and asphaltum. The menstrua are a solution of isinglass, before the colour is 

either expressed or essential oils, as also laid on. 

alcohol. For a lac-varnish of the first kind. Copal may be dissolved in genuine Chio 
the common painter's vdmish is to be uni- turpentine, according to Mr. Sheldrake, by 
ted by gently boiling it with some more adding it in powder to the turpentine pre- 
mastich or colophony, arid then diluted viously melted, and stirring till the whole 
again with a little more oil of turpentine, is fused. Oil of turpentine may then be 
The latter addition promotes both the glos- added, to dilute it sufficiently. Or the co- 
sy appearance and drying of the varnish. pal in powder may be put into a long- 

Of this sort is the amber-varnish. To necked matrass with twelve parts of oil of 

make this varnish, half a pound of amber turpentine, and digested several days on a 

is kept over a gentle fire in a covered iron sand heat, frequently shaking it. This may 

pot, in the lid of which there is a- small be diluted with one-fourth or one-fifth of 

hole, till it is observed to become soft, and alcohol. Metallic vessels or instruments, 

to be melted together into one mass. As covered with two or three coats of this» 

soon as this is perceived, the vessel is and dried in an oven each time, may be 

takenfromoff the fire, and suffered to cool washed with boiling water, or even ex- 

a little; when a pound of good painter's posed to a still greater heat, without injury 

varnish is added to it, and the whole suf- to the varnish. 

fered to boil up again over the fire, keep- A varnish of the consistence of thin lur- 
ing it continually stirrings After tliis, it pentine is obtained for aerostatic machines, 
is again removed firom the fire; and when by the digestion of one part of elastic gjim, 
it is become somewhat cool, a poun(| of or caoutchouc, cut into small pieces, in 
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thirty-two partft of rectified oil of turpen- mediately \Hth the colours, but lac or lac* 

ttne. Preriouslyto its being used, how- quer-varnishes are laid on by themselves 

ever, it must be passed through a linen upon a burnished coloured ground; when 

cloth, in order that the undissolved parts they are intended to be liud upon naked 

may be left behind. wood, a ground should be first given them 

' The third sort of lac-varnishes consists of strong size, either alone or with some 

in the spirit-varnish. The most solid re- earthy colour, mixed up with it by leviga- 

sins yield the most durable varnishes; but tion. The gold lacquer is simply nibbed 

a varnish must never be expected to be over brass, tin, or silver, to give them a 

harder than the resin naturally is of which gold colour. 

it 18 made. Hence, it is the height of ab- Before a resin is dissolved in a fixed oil, 

surdity to suppose, that there are any in- it is necessary to render the oil drying, 

combustible varnishes, since there is no For this pui*pose the oil is boiled with me- 

fluch thing as an incombustible resin. But tallic oxides, in which operation the muci- 

the most solid resins by themselves pro- lage of the oil combines with the metal, 

duce brittle varnishes; therefore, some- while the oil itself unites with the oxygen 

thing of a softer substance must always be of the oxide. To accelerate the drying of 

mixed with them, whereby this brittleness this varnish; it is necessary to add oil of 

is diminished. For this purpose gum-elemi, turpentine. 

turpentine, or balsam of copaiva are em- The essential varnishes consist of a so- 
ployed in proper proportions. For the so- lution of resin in oil of turpentine. The 
Itttion of these bodies the strongest aico- vai*nish being applied, the essential oil flies 
hoi ought to be used, which may very off, and leaves the resin. This is used only 
properly indeed be distilled over alkali, for paintings. 

but must not have stood upon alkali.' The When resins are dissolved in alcohol^ 

utmost simplicity in composition with re- the varnish dries very speedily, and is sub- 

spect to the number of the ingredients jeot to crack; but this fault is corrected by 

in a formula is the result of the gi*eatest adding a small quantity of turpentine to 

skill in the art; hence it is no wonder, that the mixture, which renders it brighter* 

the greatest part of the formulas and re- and less brittle when dry. 

cipes that we meet with, are composed The coloured resins or gums, such as 

without any principle at all. gamboge, dragon's blood, £c. are used to 

In conformity to these rules, a fine co- colour varnishes. 
lourless varnish may be obtained, by dts- To g^ve lustre to the varnish after it is 
solving eight ounces of gum-sandarach and laid on, it is rubbed with pounded pumice- 
two ounces of Venice turpentine in thirty- stone and water; which being dried with a 
two ounces of alcohol by a gentle heat, cloth, the work is afterward rubbed with 
Five ounces of shell-lac and one of tur- an oiled rag and tripoli. The surface is 
pentine, dissolved in thirty-two ounces of last of all cleaned with soft linen cloths^ 
alcohol by a very gentle heat, g^ve a harder cleared of all greasiness with powder of 
varnish, but of a reddish cast. To these starch, and rubbed bright with the palm 
the solution of copal is undoubtedly pre- of the hand. 

ferable in many respects. This is effected Vegetable Kingdom. In the mine« 

by triturating an ounce of powder of g^m- ral kingdom, little of chemical operation 

copal, which has been well dried by a gen^ takes place, wherein the peculiar locality 

tie heat, with a drachm of camphor, and, or disposition of the principles which act 

while these are mixing together, adding upon each other, appears to have any con^ 

by degrees four ounces of the strongest siderable effect. The principles, for the 

alcohol, without any digestion. most part simple, act upon each other by 

Between this and the gold-varnish there virtue of their respective attractions; if 
' is only this difference, that some substances heat be developed, it is for the most part 
that communidate a yellow tinge are to be speedily conducted away; if elastic pro- 
added to the latter. The most ancient de- ducts be extricated, they in general make 
scfiption of two sorts of it, one of which their escape; — ^in a word, we seldom per- 
was prepared with oil, and the other with ceive in the operations in the mineral king- 
alcohol, is to be found in Alexius Pedemon- dom, any arrangement, which at all resem- 
tanus De i Secreti, Lucca, of which the first bles the artificial dispositions of the che- 
edition was published in the year 1557. But mist. 

it is better prepared, and more durable. But in the animal and vegetable king^ 

when made after the following prescnp- doms it is far otherwise. In the former of 

Ijon:— — Take two ounces of shell-lac, of these, bodies are regularly changed by 

arnatto and turmeric of each one ounce, mechanical division, by digestion, and the 

and tiiirty grains of fine dragon's-blood, application of peculiar solvents, in a tem^ 

and make an extract with twenty ounces perature exceeding that of the atmosphere, 

of alcohol in a gentle heat. and the whole of the effects are assisted, 

Oil-Vamish^s are commonly mixed im- modified, and kept up by an apparatus for 
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•Emitting die air of the atmosphere. The have been inttitttted to abow, that water is 

suhjecta of the vegetable kingdom possess the only aliment, which the root draws 

undoubtedly a structure less elaborate, from the earth. Van Helmont planted a 

They exhibit much lesa of those energies, willow, weighing fifty pounds, in a cerUin 

which are said to be spontaneous. The quantity of earth covered with sheet-lead; 

form of their vessels is much simpler, and, be watered it for five years with distilled 

as far as we can perceive, their action is water; and at the end of that time theUet 

obedient to the changes of the atmosphere weighed one hundred and sizty-nine pound* 

in quality and moisture, the mechanical ac« three ounces, and the earth in which it M 

tion of winds, the temperature of the wea- vegetated was found to have suffered a 

ther, and the influence of light. In these loss of no more than three ounces. Boyk 

or«Lnised beings, the chemist discovers repeated the same experiment upon a plap^ 

prmciples of a more compounded nature, which at the end of two years weig^ 

than any which can be obtained from the fourteen pounds more, without the eaith 

mineral kingdom. These do not previously in which it had vegetated having lost any 

exist in the earth, and must therefore be perceptible portion of its weight, 

results of vegetable life. Messrs. Duhamel and Bonnet supported 

The most obvious difference between ve- plants with moss, and fed them with men 

getables and animals is, that the latter are neater: they observed, that the vegetatioa 

in general capable of conveying themselves was of the most vigorous kind; and the na^ 

from place to place; whereas vegetables, turalist of Geneva observes, that the flow* 

being Hxed in the same place, absorb, by ers were more odoriferous, and the fruit of 

means of their roots and leaves, such sup- a higher flavour. Care was taken to chaBg« 

port as is within their reach. This appears the supports before they could sufler anj 

on the whole to consist of air and water, alteration. Mr. Tillet has likewise raised 

The g^atest part of the support of ani- plants; more especially of the gramineous 

mals are the products already elaborated kind, in a similar manner, with this difle^ 

in the vegetable kingdom. The products ence only, that his supports were pounded 

of these two kingdoms in the hands of the glass, or quartz in powder. Hales bas ob- 

chemist are remarkably different, though served, that a plant, wliich weighted three 

perhaps not exclusively so. One of the pounds, gained three ounces after a heavy 

noat distinctive characters seems to be the dew. Do we not every day observe hy»> 

presence of nitrogen or azotic gas, which cinths and other bulbous plants, as well as 

may be extricated from animal substances |^amineous plants, raised in saucers or 

by the application of nitric acid, and en- bottles containing mere water? And Bra- 

ters into the composition of the ammonia connot has lately found mustard^seed ts 

afforded by destructive distillation. It was germinate, grow, and produce plants, that 

long supposed, that ammonia was exclu- came to maturity, flowered, and ripened 

sively the product of the animal kingdom, their seed, in litharge, flowers of sulphur, 

but it is now well known, that certain plants and very small unglazed shot. The last 

likewise afford it. appeared least favourable to the growth of 

When it is considered, that by far the the plants, apparently because their roots 

greater part of every organized substance could not penetrate between it so easily. 

is capable of assuming the elastic form. All plants do not demand the same quan- 

and being volatilized by heat; that the pro- tity of water; and nature has varied the 

ducts are during life brought into combi- organs of the several individuals conformai- 

nation by slow and long-continued prooes- bly to the necessity of their being ^i^died 

sea, and are kept separate from each other with this food. Plants which transpire tit- 

in the vessels of the plant or animal; that tie, such as the mosses and the lichens, 

these combinations are liable to be altered have no need of a considerable quaality of 

by tlie destruction of those vessels, as well this fluid; and accordingly they are fixed 

as by every notable change of temperature upon dry rocks, and have scarcely any 

—it will not appear surprising, tliat the roots; but plants which require a larg<^ 

chemical analysis of plants should be in quantity, have roots which extend to a 

jin imperfect state. See An4I'YS|;s, great distance, and absorb humidi^ 

|n ^he structure of vegetables we observe throughout their whole suHace. 
the e^^temal covering or bark, the ligneous The leaves of plants have likewise the 
or wqody matter, the vessels or tubes, and property of absorbing water, and of extract- 
certain gli^ndular or knotty parts. The com- ing from the atmosphere the sanie principle 
parative anatoipy, and immediate uses of which the root draws from the earth. But 
these parts, form an object of interesting plants which live in the w^ater, and as it 
research, but less immediately within the were swim in the element which serves 
province of a chemical work. them for food, have no need of roots; they 

The nutrition or support of plants ap- receive the fluid 9X all their pores; and we 

pears to require water, earth, light, an4 accordingly find, that the fuous^ the \1lv9, 

fir. 'Inhere are various experimeots, which S^. ^ve po ^pts v^^te^^, 
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The dnnj^, whicb is mixed with earths, rcnheit; whereas the vegetable heat, in hot- 
and decomposed, not only aifords the ali. ter weather, was always several degrees 
mentary principles we have spoken of, but below that of the atmosphere. The same 
likewise favours the growth oi the plant by philosopher has likewise observed, that the 
that constant, and steady heat, which its uU sap which, out of the tree, would freeze at 
tenor decomposition produces. Thus it is 32®, did not fVeeze in the tree unless the 
that Fabroni affirms his having observed cold w6re augmented 15^ more. 
the development of leaves and flowers in The vegetable heat may increase ox di- 
that part of a tree only, which was in the minish by several causes, of the nature of 
vicinity of a heap of dung. disease; and it may even become percepti* 

From the preceding circumstances it ap* ble to the touch in very cold weather, ac- 
pears, that the influence of the earth in ve- cording to Buflbn. 

getation is almost totally confined to the The principles of which vegetables are 
conveyance of water, and probably the elas* composed, if we pursue their analysis as 
tic products from putrefying substances to far as our means have hitherto allowed, are 
the plant. chiefly carbon, hydrogen, and oxygen. Ni- 

Vegetables cannot live without air. From trogen is a constituent principle of several, 
the experiments of Priestley, Ingenhousz, but for the most part in small quantity, 
and Sennebier, it is ascertained, Uiat plants Potash, soda, lime, magnesia, silex, alu- 
absorb the azotic part of the atmosphere; mina, sulphur, phosphorus, iron, manga- 
and this principle appears to be the cause of nese, and muriatic acid, have likewise been 
the fertility which arises from the use of reckoned in the number; but some of these 
putrefying matters in the form of manure, occur only occasionally, and chiefly in very 
The carbonic acid is likewise absorbed by small quantities; and are scarcely more 
vegetables, when its quantity is small. If entitled to be considered as belonging to 
in Targe quantity, it is fatal to them. them than gold, or some other substances, 

Chaptal has observed, that carbonic acid that have l^en occasionally procured from 
predominates in the fungus, and other sub- their decomposition, 
terraneous plants. But by causing these The following are the principal products 
vegetables, together with the body upon of vegetation: — 

which they were fixed, to pass, by imper- 1. Sugcw, Crystallizes. Soluble in watev 
ceptible gradations, from an almost abso- and alcohol. Taste sweet. Soluble in nitrie 
lute darkness, into the light, the acid very acid, and yields oxalic acid, 
nearly disappeared; the vegetable fibres 2. SarcocoL Does not crystallize. Soluble 
being proportionally increased, at the same in water and alcohol. Taste bitter sweet. 
^me that the resin and colouring principles Soluble in nitric acid, and yields oxalio 
were developed, which he ascribes to the acid. 

oxygen of the same acid. Sennebier has 3. Asparagin. Crystallizes. Taste cool* 
observed, that the plants which he watered ing and nauseous. Soluble in hot water. 
inth water impregnated with carbonic acid. Insoluble in alcohol. Soluble in nitric acid, 
transpired an extraordinary quantity of and converted into bitter principle and artir 
oxygen, which likewis^l indicates a decom- ficial tannin. 

position of the acid. 4. Gum. Does not crystalhze. Taste in- 

li^ht is almost absolutely necessary to sipid. Soluble in water, and forms muci- 
plants, in the dark they grow pale, Ian- lage. Insoluble in alcohol. PrecipitatedL 
guish, and die. The tendency of plants by silicated potash. Soluble in nitric acid, 
toward the light is remarkably seen in such and forms mucous and oxalic acids, 
vegetation as is efiected in a chamber or 5. Ubnin. Does not crystalline. Taste 
place where the light is admitted on one insipid. Soluble in water, and does not 
side; for the plant never fails to grow in form mucilage. Precipitated by nitric and 
that direction. Whether the matter of light oxymuriatic acids in the state of resin. In- 
be condensed into the substance of plants, soluble in alcohoL 

or whether it act merely as a stimulus or 6. Inulin. A white powder. Insoluble 
agent, without which the other requisite in cold water. Soluble in boiling water; 
chemical processes cannot be efiected, is but precipitates unaltered after the solu- 
uocertain. tion cools. Insoluble in alcohol. Soluble 

it is ascertained, that the processes in in nitric acid, and yields oxalic acid. 
planta serve, like those in animals, to pror 7. Starch. A white powder. Taste in^ 
duce a more equable temperature, which is sipid. Insoluble in cold water. Soluble 
Sot the mo9t part above that of the atmos- in hot water; opaque and glutinous. Pre- 
phere. Dr. Hunter, quoted by Chaptal, ob- cipitated by an infusion of nutgalls; preci« 
served by keeping a thermometer plunged pitatie redissolved by a heat of 120^. In- 
in a hole made in a sound tree, that it con- soluble in alcohol. Soluble in dilute nitrie 
•tantly indicated a temperature several de- acid, and precipitated by alcohol. With 
grees above that of the atmosphere, when nitric acid yields oxalic afid i|nd a waxy 
i| was below the fift/^eixth division o'f Fah- matter. 
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B, Jn^ffo, A blue powder. Taste insi- ^. JBalsamt. Possess the characters of 

pid. Insoluble in water, alcohol, ether, the resins, but have a strong smell; vhea 

Soluble in sulphuric acid. Soluble in ni- heated, benzoic acid sublimes. It sublimes 

trie acid, and converted into bitter princi- also when they are dissolved in sulplranc 

pie and artificial tannin. acid. By nitric acid coilVerted into artifi- 

9. Gluten. Pomis a ductile elastic mass cial tannin. 

with water. Partially soluble in water; 24. Caoutchouc. Very elastic. Insoluble 

precipitated by infusion of nutgfalls and in water and alcohol. When steeped in 

oxygenized muriatic acid. Soluble in ace- ether reduced to a pulp, which adheres to 

tic acid and muriatic acid. Insoluble in every thing. Fusible, smd remains liqoii 

alcohol. By fermentation becomes viscid Very combustible, 

and adhesive, and then assumes the pro- 25. €rum-reHn9. Form milky solution 

perties of cheese. Soluble in nitric acid, with water, transparent with alcohol. So- 

and yields oxalic acid. luble in alkalis. With nitric acid converted 

10. Albumen. Soluble in cold water. Ck>- into tannin. Strong smell. Brittle, opaque, 
agulated by heat, and becomes insoluble, infusible. 

Insoluble in alcohol. Precipitated by infu- 26. Cotton. Composed of fibres. Taste* 

sion of nutgalls. Soluble in nitric acid. less. Very combustible. Insoluble in wa- 

Soon putre&s. ter, alcohol, and ether. Soluble in alkalis. 

11. Fibrin. Tasteless. Insoluble in water Yields oxalic acid to nitric acid. 

and alcohol. Soluble in diluted alkalis, and 27. Suber. Burns bright, and swells. 

in nitric acid. Soon putrefies. Converted by nitric acid into suberic acid 

12. Gelatin. Insipid. Soluble in water, and wax. Partially soluble in water aod 
Does not*coagulate when heated. Precipi- alcohol. 

tated by infusion of galls. 28. FTood. Composed of fibres. Taste* 

13. Bitter principle. Colour yellow or less. Insoluble in water and alcohol. So- 
brown- Taste bitter. Equally soluble in luble in weak alkaline lixivium. Precipi- 
Water and alcohol Soluble in nitric acid, tated by acids. Leaves much charcoal 
Precipitated by nitrate of silver. when distilled in a red heat SduWe ia 

14. Extractive Soluble in water and al- nitric acid, and yields oxalic acid, 
cohol. Insoluble in ether. Precipitated by * To the preceding we may add, enictui, 
oxygenized muriatic acid, muriate of tin, fung^n, hematin, nicotin, pollenin, the ne? 
and muriate of alumina; but not by gelatin, vegetable alkalis, aconita, atropia, brucia, 
Dyes fawn colour. cicuta, datura, delphia, hyosciama, mor- 

15. Tannin. Taste astringent. Soluble phia, picrotoxia, strychnia, veratria; and 
in water and in alcohol of 0.810. Precipi- the various vegetable acids, enumerated 
tated by gelatin, muriate of alumina, and under the general article Acid.* 
muriate of tin. Vegetation (Saline). M. Ch^Jtai 

16. Fixed oils. No smell. Insoluble in has g^ven us a g^od memoir on this sv^ 
water and alcohol. Forms soaps with al- ject, in the Journal de Physique, for Oc- 
kalis. Coagulated by earthy and metallic tober 1788, entitled Observations on the 
salts. Influence of the Air and Light upon the 

17. TVax. Insoluble in water. Soluble Vegetation of Salts. 

in alcohol, ether, and oils. Forms soap In the operations in the large way, of ni« 

with alkalis. Fusible. manufactory of medical and chemical pro* 

18. Volatile oil Strong smell. Insoluble ducts, he often observed that salts, particu- 
in water. Soluble in alcohol. Liquid. Vo- larly the metallic, vegetated on the «de 
Utile. Oily. By nitric acid inflamed, and most exposed to the light, and theftequcn- 
converted into resinous substances. cy of the effect induced him to make some 

19. Camphor. Strong odour. Crystal- direct experiments on the subject For 
lizes. Very little soluble iii water. Soluble this purpose he took several capsolesj 
in alcohol, oils, acids. Insoluble in alkalis, glass, and covered the half of each, » ^ 
Bums with a clear flame, and volatilizes above as below, with black silk. At toe 
before melting. same time, he prepared solutions of almon 

20. Birdftme. Viscid. Taste insipid, all the earthy, alkaline, or metallic com- 
Insoluble in water. Partially soluble in pound salts in distilled water, at the tem* 
alcohol. Very soluble in ether. Solution perature of the atmosphere. '^^^^.^ 
green. sules were placed on tables in a well cbaeO' 

21. Jiesins. Solid. Melt when heated, chamber, which had no chimney, and ot 
Insoluble in water. Soluble in alcohol, which the doors and windows were care- 
ether, and alkalis. Soluble in acetic acid, fully stopped up, in order that the cva^ 
By nitric acid converted into artificial tan* ration might not be hastened by any agj • 
nin. tion of the air. Reflected light, by whica 

22. Guaiacum. Possesses the characters I understand the light from the clouds, w» 
of resins; but dissolves in nitric acid, and admit^ted through a small aperture m ow 
yields oxalic acid and no tannin, of the window-shuttefc. By this in«fl«g*" 
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menty as well as the disposition of the cap- vadilla* the veratrum alburn^ or white hel« 

Bules, one-half of each of their respective lebore, and the colchicum autumnale or mea- 

eavities received light from the aperture^ dow saffron. 

and the other was almost perfectly in dark- The seeds of cevadilla, afler being ireed 
Bess. The solutions were then carefully from an unctuous and acid matter by ether, 
poured into the capsules by means of a were digested in boihng alcohol. As this 
fbnnel restiig on the middle of the bottom, infusion cooled, a little wax was deposit- 
so that the border of the fluid was neat and ed; and the liquid being evaporated to an 
uniform, without any irregularity or drop extract, redissolved in water, and again 
of the fluid falling on the bare surface of concentrated by evaporation, parted with 
the glass. its colouring matter. Acetate of lead was 

Upwards of two hundred experiments now poured into the solution, and an abun- 
vere made, with variations of the princi- dant yellow precipitate fell, leaving the 
pal trials, so as to leave no doubt with re- fluid nearly colourless. The excess of lead 
gard to the constancy of the results. The was thrown down bj^ sulphuretted hydro- 
most remarkable fact is, that the vege- gen, and the filtered liquor being concen- 
tatioq took place on those surfaces only t^ated by evaporation, was treated with 
which were Illuminated. This phenome- magnesia, and ligain filtered. The preci- 
non was so striking in most of the solu- pitate, boiled in alcohol, gave a solution, 
tions, that in the space of a few days, and which, on evaporation, lefl a pulverulent 
frequently even within one single day, the matter, extremely bitter, and with deci- 
salt was elevated several lines above the dedly alkaline characters. It was at first 
liquor.upon the enlightened surface, while yellow, but by solution in alcohol, and pre- 
there did not appear the smallest crust or cipitation by water, was obtained in a fine 
edge on the dark part. Nothing could be white powder. 

more Interesting, than to observe this ve- The precipitate by the acetate of lead, 

getation, projecting frequently more than gave, on examination, gallic acid; and 

an inch, and marking the line of distinc- hence it is concluded, that the new alkali 

tion between the illuminated and dark existed in the seed as a gallate. 

parts of the vessel. The sulphates of iron, Veratria was found in the other plants 

of zinc, and other metals, more especially above mentioned. It is white^ pulverulent, 

presented this appearance. It was gene- has no odour, but excites Violent sneezing. 

rally observed, that the vegetation was It is very acrid, but not bitter. It produ- 

strongesttoward the most enlightened part, ced violent vomiting in very small doses. 

This phenomenon may be rendered still and, according to some experiments, afew 

mere interesting, by directing the vegeta- grains may cause death. It is very little 

tion at pleasure toward the different parts soluble in cold water. Boiling water dis- 

of the vessel. For this purpose, nothing solves about -j-^Vv part, and becomes acrid 

more is required than to cover the several to the taste. It is very soluble in alcohol, 

parts in succession. For tlie vegetation and rather Jess soluble in ether. It fuses 

always takes place in the enlightened at 122* F., and then appears like wax. On 

parts, and quickly ceases in that which is cooling, it becomes an amber-coloiu-ed 

covered. translucent mass. Heated more highly, it 

When the same solution has stood for swelb, decomposes, and burns. Decom- 
acveral days, the insensible evaporation posed by oxide of copper, it gave no trace 
gradually depresses its surface, and a crust of azote. It acts on test papers like an al- 
ar edge of saH is left in the obscure part, kali, and forms salts uiicrystallizable by 
But the salt never rises, or at least very evaporation. The salts appear like a gum. 
imperfectly, above the liquor, and cannot The supersulphate only seems to present 
be compared with the true vegetation. crystals. Strong solutions of these salts 

When sahs are suffered to vegetate in are partially decomposed by water. Vera- 

this manner, the spontaneous evaporation tria falls down, and the solution becomes 

of the fluid affords very few crystals. All acid. The bisulphate appears to consist of 

the saline matter extends itself on the sides Veratria, 93.723 100 

of the vessel. Sulphuric acid, 6.227 6.6441 

Veins. The ores of metals are frequent- The muriate is composed of, 

\y found to fill certain clefts in mountuns. Veratria, 95.8606 100 

These masses, when they run out in length. Muriatic acid, 4.1394 4.3181 

arc called veins. Inconsiderable veins. Iodine and chlorine produce with vera- 

'^ n^j ^v«^ffe from the principal, are tria, an iodate, hydriodate, chloride, and 

called slips; and such masses of ore as are muriate. 

of considerable magnitude, but no great VERDXoais. A crude acetate of cop- • 

length, are called bellies, or stock-works, per. 

• Veratria. A new vegetable alkah, Verditer, is a blue pigment, obtained 

discovered lately by MM. Pelletier and by adding chalk or whiting to the solution 

Carentou, in the veratrum taboHHa, or ce- of copper in aquafortis. Dr. Merret says^ 
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that it is prepared in the foHoiHn^ man- ViTmiricATMir. See Glam; abfr Sx« 

ner: A quantity of whiting^ is put into a Lie a. 

tub, and upon this the solution of the cop- * Yxtrxol, blue, green^ red, v/ute. See 

per is poured. The mixture is to be stir- onss or Coppek, laoK, Cobalx, Zimc* 

red every day for some hours together, till Vitriolic Acid. See Acia (Sv&» 

the liquor loses its colour. The liquor is phvric.) 

then to be poured off, and more solution of Yolatils Alkali. See ftiiiiovi a. 

copper is to be added. This is to be re- Volatilitt. The properly of bocUea 

peated till the whitin|^ has acquired the by which they are disposed to assume the 

proper colour. Then it is to be spread on vaporous or elastic sUte, and quit the ves- 

large pieces of chalk, and dried in the sun. sels in which they are placed. 

It appears from M. Pelletier*8 analysis* Volcakobs. The combustion of those 

that 100 grains of the very best verditer enormous masses of bitumen, which are 

contain, of carbonic acid 30, of water S^» deposited in tlie bowels of the earth, pns 

of pure lime 7, of oxygen <>f , and of pure duces volcanoes. They owe their origin 

copper 50. The author remarks, that the ™ore especially to the strata of pyritous 

▼erditers of inferior quality contain more coal. The decomposition or action of wa- 

clialk and less copper. ^^^ ^P^^ ^^ pyrities determines the heaf; 

Ybrjuicb. a kind of harsh austere »nd ^^^ production of a great quantity of 

vinegar, made of the expressed juice of hydrogen, which exerts itself against the 

the wild apple or crab. The French give surrounding obstacles, and at length breaks 

this name to unripe grapes, and to the ^our them. This effect appears to be the chief 

liquor obtained from them. cause of earthquakes; but when the con- 

Yermilion. The red sulphuret of mer- course of air facilitates the combustion of 

cury, or cinnabar. the bitumen and the hydrogen, the flame is 

Ybssbls (Chemical). See Appara- ^^^ ^^ '^s"® °u* ^^^^^ chimneys or vents 

Yi;9. which are made; and this occasions the Srt 

• Yesuvian. Idocroie of HaUy; a sub- ^^ volcanoes. 

•pecies of pyramidal garnet Colours green There are many volcanoes still in an ac- 

and brown. Massive, disseminated, and ^^^ st»t« <>n our globe, independent of 

crystallized. Primitive form, a pyramid of **os* ^^ ^t»*y» which are the most known. 

129** SO' and 74® 12'. The foUowing se- The Abb^ Chappe has described three 

condary forms occur; a rectangular four- burning in Siberia. Anderson and Tod 

sided prism, variously acuminated, bevel- Troil have described those of Iceland; Asia 

led or truncated. The lateral pUnes of the ""^ Africa contain several; and we find the 

prism are longitudinally streaked. Glisten- remains of these fires or volcanic products 

ing vitreo-resinous. Cleavage imperfect, in all parts of the globe, 

but in the direction of the diagonals. Frac- Naturalists inform us, that all the south- 

ture small grained uneven. Translucent, em islands have been volcanised; and they 

Befracts double. Scratches feldspar. Brit- are seen daily to be formed by the action 

tie. Sp. gr. 3.3 to 3.4. It becomes elec- of these subterraneous fires. The black 

trical by friction. Before the blow-pipe it colour of the stones, their spongy texture, 

melts without addition into a yellowish, the other products of fire, and the identity 

and faintly translucent glass. Its constitu- of these substances with those of the vol- 

ents are, silica 35.5, lime 33, alumina 22.25, canoes at present burning, are all in favour 

oxide of iron 75, oxide of manganese 0.25, of the opmion that their origin was the 

loss 1.5. — Klaproth. It occurs in considera- same. 

ble abundance, in unaltered ejected rocks. When the decomposition of the pyrites 

in the vicinity of Yesuvius. The rare blue is advanced, and the vapours and elastic 

Variety is found at Souland, in Tellemark, fluids can no longer be contained in the 

in Norway. At Naples it is cut into ring- bowels of the earth, the ground is shaken, 

stones.* and exhibits the phenomenon of earth- 

Yinegar. See Fermentation (AcE- quakes. Mephitic vapours are multiplied 

TO us); and also Acid (Acetic), where on the surface of the ground, and dreadful 

the mode of making it is given. hollow noises are heard. In Iceland, the 

* Yinecar from Wood. M. Stolze, rivers and springs are swallowed up; a 
apothecary at Halle, has discovered a me- thick smoke, mixed with sparks and li^t- 
thod of purifying vineg^ from wood, by ning, is then disengaged from tiie crater; 
treating it with sulphuric acid, manganese, and naturalists have observed, when the 
and common salt, and afterwards distilling smoke of Yesuvius takes the form of a 
It over.* pine, the eruption is near at hand. 

YiNEGAR OF Saturn. Solution of To these preludes, which show the inter- 

acetate of lead. nal agitation to be great, and that obstaeles 

YiNEGAR (Radical). Acetic acid. oppose the issue of the volcanic matters, 

Yital Air. See Oxygen. succeeds an eruption of stones and other 
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inMHiiactSy vhich the lava drives before it; U usoally reddish, sometimes ^ray, wliite» 
and lastly, appeals a river of lava, which or g^een: it frequently consists of pamic^« 
flonA out, and spreads itself down the side stone in powder; but sometimes it is form- 
of tlie mountain. At this period the calm ed of oxided clay/ One hundred parts of 
is restored in the bowels of the earth, and red pouzzolano afforded Bergmann,^sUe^ 
the eruption continues without earth- 55, alumina 20, lime 5, iron 20. 
quakes. The violent efforts of the includ- When the lava is once thrown out of the 
ed matter sometimes cause the sides of crater, it rolls in large rivers down the side 
the mountain to open; and this is the^cause of the mountain to a certain distance, which 
which has successively formed the smaller forms the currents of lava, the volcania 
iiK>untains that sunound volcanoes. Mon* causeways &c. The surface of the Iav& 
tenuevo, which is a hundred and * eighty cools, and forms a solid crust, under which 
feet high, and three thousand in breadth, the liquid lava flows. After the eruption, 
Vas formed in'a night. thia crust soipetimes req^ains, and forms 

This crisis is sometimes succeeded by hollow galleries, which Messrs. Hamilton 
an eruption of ashes, which darken the air. and Ferber have visited; it is in these hoU 
These ashes are the^ last result of the al- low places that the sal ammoniac, the mu« 
teDation of the coal8;,and the matter which riate of soda, and other substances sublime, 
is first thrown out is that which the beat A lava may be turned out of its course by 
has half vitrified. In the year 1767, the opposing banks or dykes against it: this 
ashes of Vesuvius were carried twenty was done in 1669 to save Catania; and Sii^ 
Wagves out to sea, and the streets of^a- William Hamilton proposed it to the king 
pies were. covered with them. The report of Naples to preserve Portici. 
•f DioD» concerning the eruption of Yesu- The currents of lava sometimes remain 
vius IB the reign of Titus, wherein the several years in cooling. Sir William Ha* 
ashes were carried into Africa, £gypt, and milton observed, in 1769, that the lav 
Syria^ seems to be fabulous. M. de Saus« which flowed ui 1766 was still smoking in 
sure observes, that the soil of Rome is of some places. ^ 

this character, and thftt the famous cata- Lava is sometimes swelled up and po« 
combs are all made in the volcanic ashes, reus. The lightest is called pwndce-tiQne. 

It must be admitted, however, that the The substances thrown out by volcanoes 
force with which all these products are * are not altered by fire. They eject mitive 
thrown is astonishing. In the year 1769, substances, such as quartz, crystals of 
a stone, twelve feet high and four in cif- amethyst, agate, gypsum, amianthus, feld* 
cumlerence, was thrown to the distance of spar, mica, shells^, schorl, &c. 
a quarter of a mile fro|n the crater: and The fire of volcanoes is seldom strong 
m the year 1771 Sir William Hamilton ob- enough to vitrify the matters it throws out, 
served fMpnes of an enormous size, which We know only of the yellowish capillary 
employ ea eleven seconds in falling. This and flexible glass thrown out by the volca- 
indicates an elevation of near two thousand noes of the island of Bourbon, on the 14th 
feet. of May 1766, (M. Commerson), and the la» 

The eruption of volcanoes is frequently pis gallinaceus ejected by Hecla. Mr. 
aqueous: the water, which is confined, and Egolfrigouson, who is emplsed by the ob- 
favours the decomposition of the pyrites, servator^ at Copenhagen, pas settled in 
is sometimes strongly thrown out. Sea salt Iceland, where he uses a mirror of a tele- 
is found among the ejected matter, and scope, whicKhe has made out of the black 
likewise sal ammoniac* In the year 1630, agate of Icemwd. 

a torrent of boiling water, mixed with l*va. The slow operation of time decomposes 
destroyed Portici and Torre del 'Greco, lavas, and their remains are very proper 
Sir W. Hamilton saw boiling water eject- for vegetation. The fertile island of Sicily 
ed. The springs of boiling water in Ice- has been every where volcanized. Chaptal 
land, and all the hot springs wliich abound observed several, ancient volcanoes at pre* 
at the surface of the globe, owe their heat sent cultivated; and thfe line which sepa* 
•nly to the decomposition of pyrites, rates the other earths from the volcanic 

Some eruptions are- of a muddy sub- earth, constitutes the limit of vegetation. 
stance; and these form the tufla, and the The ground over the ruins of Pompeia is 
pouzzolano. The eruption which buried highly cultivated. Sir William Hamilton 
Uerculaneum is of this kind. Sir W. Ha- considers subterranean fires as the great 
milton found an antique head, the impres- vehicle used by nature to extract virgin 
fioD of which was well enougli preserved earth out of the bowels of the globe, and 
to answer the purpose of a mould. Her- repair the Ahausted surface, 
eolaneum at the least depth is seventy feet The decomposition of lava Is very slow. 
under the surface of the ground, and in StrataofvegeUble earth, and pure lava, are 
many places one hundred and twenty. occasionally found applied one over the 

The pouxzolano is of varioas colours. It otberj wliich denote eruptions made at dU'. 

Vol. II. 42 • 
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tances of time T/ery remote from each oUier, that oxided ochres afford the same adinuw 
since in some instances it appears to have tage for this purpose; they are made into 
required nearly two thousand years before balls, and baked in a potter's fuma<% in 
lava was fit to receive the plough. In this the usual manner. The eicperiments made 
respect, however, lavas differ. very widely, at Sette, by the commissary of the pro- 
so that our reasoning from them must at vince,. prove, that they may be substituted 
best be very vague. An argument has been with tlie greatest advantage instead of the 
drawn from this phenomenon to prove the pouz2olano of Italy. 
antiquity of the globe: but the silence of 3. Lava is likewise susceptible of vitrifi- 
the most ancient authors concerning the cation; and in this state it may be blown 
volcanoes of ,the kingdom of France, of into 4>paque bottles of the greatest light- 
which we find such frequent traces, indi- ness, which Chaptal says be has done at 
cates that these volcanoes have been extin- Erepian and at Alais^ The very hard lava, 
guisbed from time immemorial; a circum- mixed in equal parts with wood-«shes and 
stance which carries their existence to a soda, produced, he says, an excellent grcei 
very distant period. Beside this, several glass. The bottles made of it were only 
thousand years of coqnected observations half the wei|^ht of cpmmon bottles, and 
have not afforded any remarkable change much stronger, as wa^ proved by Chaptal^ 
in Vesuvius or JEtna; nevertheless these experiments, and those which M. Jc^y de 
enormous mountains are all volcanized, Fleury ordered to be made under his ad^ 
and consequently formed of strata applied ministration. 

one upon the other. The prodigy becomes 3l Pumice-stone likewise has its uses; 
much more striking, when we observe, that it is. more especially used to polish most 
all the surrounding country, to very g^at bodies which are somewhat hard. It is 
distances, has been thrown out of the bow- employed in tlie mass or in powder, accor- 
ds of the earth. ding to the intended purpose. Sometime^ 

The height of Vesuvius above the level after levigation, it is mixed with water is 
ef the sea is three thousand six hundred render it s6fter, 
and fifty-nihe feet; its circumference thirty- • Vol can its. Augite.* . 
Ibur thousand four hundred and forty-four. *Vulpekite. Colour g^yish-white. 
The height of JStna is ten thousand and Massive. Splendent. Fracture foUated. 
thirty-six feet; and its circumference one ' Fragments rhomboidal. In distinct gnmn- 
hundred and eighty thousand. lar concretions. Translucent on the edges. 

The various volcanic products are appli- Sbft. Brittle. Sp. grav. 2.878. It mehs 
cable to several uses. easily before the btow-pipe into a white 

1. The pouzzolano is of admirable use opaque enameL Ite constituents are, sid- 
for building in the water: when mixed with phate of lime 92, silica 8. It occurs along 
lime it speedily fixes itself,- and water does with granular foliated limestone a| Volpi« 
not soften it, for it becomes continually no, in Italy.* • 

harder and harder. Chaptal has proved 
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* %m/^ACKB. A mineral substance inter- Wadd Black. An ore of manganese 

f ▼ mediate between clay and basalt, found in Derbyshire. It is remarkable for 

It is sometimes simple; but when it in- the property oftaking fire when mixed vith 

clines to basalt, it contains hornblende and linseed oil. ^ 

mica. It is sometimes spotted, and these Wash. The technical term for the for- 

spots are unformed crystals of hornblende, mented bquor, of whatever kind, from 

resembling the unformed crystals of feld- which spirit is intended to be distilled. 

spar in certain varifeties ofporphyry. It ne- See Alcohol and Distillation. 

ver contains augite or olivine. When it ap- Water. It is scarcely necessary to give 

preaches to an amygdaloid, it is vesicukr. any definition or description of this univer- 

Its colour is greenish-gray. Massive and sally known fluid. It is a very transparent 

vesicular. Dull. Opaque, Streak shining, fluid, possessing a moderate degree of acti- 

«ofL Easily frangible. Sp. gr. 2.55 to 2.9. vity witli regard to organized substances. 

Fuses like basalt. It seldom contains pe- wmch renders it friendly to animal and 

trifactlons. It occurs sometimes in beds vegetable life, for both which it is indeed 

and veins, and these veins cSntam very indispensubly necessary. Hence it acts but 

small portions of ores of different kinds, slightly on the organs of sense, and is 

as bismutih, silver-glance, and magnetic therefore sud to have neither taste aw 

ironstone.* smell. It appears to possess consider^k 

Waad. Tjiis name is given to plumba- elasticity, and yields in a percepdble de- 
go, or black-lead. gree to the pressure of air in the condea- 
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siingr machine, as Canton proved, by inclu* He does not say whether any test was 

ding* it in an open glass vessel with a nar- applied to ascertain this puHty, neither 

ro^ neck. does he make any remark on the fact.§ 

The solubility or insolubility of bodies In the month of September 1777, Messrs. 

in this fluid composes a large part of the Bucquet and Lavoisier, not being acquaint- 

scientoe of chemistry. See Salt. ed with the fact, which is incidentally and 

• The habitudes of water with heat have concisely mentioned by Macquer, made an 

been detailed under Caloric and Tempera^ experiment to discover what is produced 

iure,* by the combustion of hydrogen. They fired 

Water is not only the common measure five or six pints of hydrogen in an open and 
of specific gravities, but the tables of these wide-mouthed bottle, and instantly poured 
'nay be usefully employed in the admea- two ounces of lime-water through the flame, 
flurenient of irregular solids; for one cubic agitatingthe bottle during the time the corn- 
foot is very nearly equal to 1000 ounces bustion lasted. The result of this experi* 
avoirdupois. The numbers of the table ment showed, that carbonic acid was not 
denoting the specific gravities, do there- produced. || 

fore denote likewise the number of ounces Before the month of April 1781, Mr. 
avoirdupois in a cubic foot of each sub- John Warltire, encouraged by Dr. Priest- 
stance, ley, fired a mixture of common air and hy- 

Native. water is seldom, if ever, found drog^en gas in a close copper vessel, and 

perfectly pure. The waters that flow within found its weight diminished. Dr. Priestley, 

or upon the surface of the earth, contain likewise, before the same period, fired a 

Tarious earthy, saline, metallic, vegetable, like mixtui*e of hydrogen and oxygen gas 

or animal particles, according to Uie sub- in a closed glass vessel, Mr. Warltbe being 

stances over<or through which they pass, present. Th6 inside of the vessel, though 

Bain and snow waters are much purer than clean and dry before, became dewy, and 

these, although they also contain whatever was lined with a sooty substance.^ These 

floats in the air, or has been exhaled along experiments were afterwards repeated by 

with the watery vapours. Mr. Cavendish and Dr. Priestley; and it 

The purity of water may be known by was found, that the diminution of weight 

the following mailed or properties of pure did not take place, neither was the sooty 

IFSters— matter perceived.^f These circumstances, 

1. Pure water is lighter than water that therefore, must have arisen from some im- 

is not pure, perfection in the apparatus or materials 

.2. Pure water is more fluid than water with which the former experiments were 

that is not pure. made. 

3. It has no colour, smell, or taste. It was in the summer of the year 1781, 

4. Jt wets more easily than the waters that Mr. Henry Cavendish was busied in 
containing metallic and earthy salts, called examining what becomes of the air lost by 
bard waters, and feels softer when touched, combustion, and made those valuable expe- 

5. Soafl, or a solution of soap in alcohol, riments, which were read before the Royal 
nuxes easily an#perfectly with it. Society on the 15th of January 1784.$$ He 

6. It is not rendered turbid by adding to burned 500,000 grain measures of hydrogen 
it a solution of gold in aqua reg^a, or a so- gas, with about 2^ times the quantity of 
lotion of silver, or of lead, or of mercury, common air, and by causing the burned air 
in nitric acid, or a solution of acetate of to pass through a glass tube eight feet in 
lead in water. 

i^or the habitudes of water with saline $ Dictionnaire de Chymie, . 2d edition, 

matter^ see Salt, and the difiTerent sub- Paris, 1778. Art. Gas Inflammable, vol. ii. 

Stances. p. 314, 315. 

Water was, till modem times, considered || Acad. Par. 1781, p. 470, 

is an elementary or simple substance. t Priestley, y. 395. 

Previous to the month of October 1776, If Phil. Trans. Ixxiv. 126. Dr. Priestley 

the celebrated Macquer, assisted by M. Si- supposed the sooty matter to be part of the 

«Hid de la Fond, made an experiment by. mercury used in flUing the vessel; Phil. 

burning hydrogen ^as in a bottle; without Trans, ixxiv. 332. 

ezplosiony and holding a white china saucer ${ Mr. Lavoisier relates, that Dr. Blag- 
over Uie flame. Ifis intention appears to den^ Sec. R. S. (who was present at the per- 
have been that of ascertaining whether any forming of the capital experiment of bum- 
fofiginonsSsmoke was produced, andheob- ing hydrogen and oxygen gas in a closed 
serves, that the saucer remuned perfectly vessel on the 24th Jiine 1783,) informed 
dean and iriiite, but was moistened witn him, that Mr. Cavendish had already done 
perceptible drops of a clear fluid; resem- the same thing, and obtained water. See 
bBng water; and which, in fkct, appeared the Memoirs of the Royal Academy at 
to him and his asnstuit, to he nothing but Paris f<Mr 1781, p. 472; also Phil. Trans. v<a< 
pure wa^r. luiv. p. 134, 
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length, 135 grams of pure water were coli- the iron was oxidized, and hydrogen di«^ 
densedi He also exploded a mixture of engaged; and the steam of water being 
19,500 grain measures of oxygen gas, and passed over a variety of other combustible 
37,000 of hydrogen, in k close vessel.. The or oxidable substances, produced siniiUr 
condensed liquor was found to contain a results, the water disappearing, and hydro- 
small portion of nitric acid, when the mix- gen being disengaged. These capital ex- 
ture of the air was such, that th^ burned air periments were accounted for by M. La- 
•tUl contained a considerable proportion of voisier, by supposing the water to be de- 
Qxygen. In this case it may be presumed, composed into its component parts, oxygen 
that some of the oxygen combines with a and hydrogen, the former of which unites 
portion of nitrogen present. with the ignited substance, while the latter 

In the mean time, M. Lavoisier continu- is disengaged. 
ed his researches, and during the winter of The grand experiment of the ooraposi- 
17814782, together with M. Gingembi-e, tion of water by Fourcroy,.Vauquchn, and 
he filled a bottle of six pints with hydrogen, Seguin, was betun on Wednesday, May 1;^ 
which being fired, and two ounces of lime- 1790, and was finished on Frids^, the 22d 
Water poured in, was instantly stopped with of the same month. The <iombustion was 
1^ cork, through which a flexible tube com- kept up 185 hours with little interruption, 
municattng with a vessel of oxygen uas during which time the machine was not 
passed. The inflammation ceased, except quitted for a moment. I'be experimenters 
At the orifice of the tube, through which alternately refreshed themselves when fa- 
the oxygen was pressed, where a beautiful tigued, by lying for a few hours cm mat- 
flame appeared. The combustion continu- tresses in tlie laboratory, 
cd a considerable time, during, which the To obtain the li}drogen, 1. Zinc was 
lime-water was al^itated in the bottle. Nci- melted and rubbed into a powder in a very 
ther this, nor the same experiment repeat- hoi mortar. 2. This metal vija^s dissolved 
ed with pure Water, and with a weak solu- in concentrated sulphuric acid diluted 
tion of alkali instead of lime-water, afford- with seven parts o.f water. The air pro- 
«d the information sought after, for these cured was made to pass through caustic 
substances were not at all altered. alkali. To obtain the oxygen, two pounds 

The inference of Mr. Warltire, respect- and a half of crystaHized*hyperoxymunate 

itig the moisture on the inside of the glass, of potash were distilled, and the air waa 

in which Dr. Priestley first fired hydrogen transferred through caustic alkali. 

nnd common air, was, thsj these airs, by The volume of hydtogen employed wa9 

combustion, deposited the moisture they 25963.568 cubic inches, and. the weight 

contained. Mr. Watt, however, inferred was 1039.358 grains. 

from these experiments, that water is a The volume of oxygen was 12570%942, 

compound of the burned airs, which have and the weight was 6209.869 grahis. 

given out their latent heat by combus- The total weight of both elastic fluid« 

tion, and communicated his sentiments to Was 7249.227. 

I)r. Priestley in a letter dated April 26. The weight of water obtained waa 7244 

1783.$ grains, or 12 ounces 4 gro^l^- grains. 

It does not appear,|| that t\fk composition The weight of water whicb should harTe 

tf water Was known or admitted in France, been obtained was 12 ounces 4 groa 49.227 

till the summer of 1783, when M. Lavoi- grains. 

sier and M. de la Place, on the 24 th of The deficit was 4.227 grains. 
June, repeated the experiment of burning The quantity of a/otic air bef<»e the ex- 
hydrogen and oxygen in a glass vessel over periment was 415.256 cubic inches^, an4 at 
iDercury, in a stilhgreater quantity than had the close of it 467. The excess after the 
been burned by Mr. Cavendish. The Be- experiment was consequently 51.744. cnblc 
suit was nearly five groa of pure water.t inches. This augraeatnti^ift is to be a|^- 
M. Monge made a similar experiment at buted, the academicians think, to the sumUI 
I'aris* nearly at the same time, or perhaps quantity of atroospherio air in the cylhi- 
before* ders of the gasometers, at tjbe tame tlM 

This assiduous and accurate philosopher j^er airs were introduced, ^hjese addir 

then proceeded, in conjunction with M. tional 51 cubic inches could Qpt arise fiponk 

Meuisnier, to pass the steam of water the hydrogen, for experiment showed, thi^ 

through a red-hot iron tube, and found that it contained no asotiip air. $oa9b& addition- 

— — :— of this last fluid, tlie experiiiUHiters thii^ 

§ Phil. Trans, vol. Ixxiv. p. 330. cannot be avoided, on acooiiat (mT the coBr 

II Compare Phil. Trans, vol. Ixxiv. p. 138, struction of the raaf^hine, 

with the Memoirs of the Royal Academy at The water being exaimn^, was. foowt 

Paris for 1781, pages 472 and 474. to be as pure as distilled water, its. spe* 

i The ounce poids de marc being 472.2 cific gravity to distilled watqc wae as lfi67t: 



grains troy, ^^ <]^uant^ty will be 295 fiog- I867O. 

hsh grains, * The decomponition of 



water i«. 
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elegantljr effected by Electbx ci ty; which says. Kirwan published a valuable volume 
see. on the analysis of waters. 

The composition of water is best de- The topography ofthe place where these 
xnonstrated by exploding 2 volumes of hy- waters rise is the first thing to be consi- 
drogen and 1 of oxygen, in the eudiometer, dered. By examining the ooze formed by 
They disappear totally, and pure water re- them, and the earth or stones through 
suits. A cubic inch of this liquid at 60^, which they are strained and filtered, some 
"weighs 252.52 grains, consisting of judgment Tnay be formed of their contents. 

. 2S.0(> grains hydrogen, and In filtering through the earth, and meander- 

224.46 ' oxygen. ing on its surface, they take with them 

The bulk of Uie former") ^^05 cubic inches P^>*t*cles of various kinds, which their ex- 
gas is * 3 * *treme attenuation renders capable of being 
That of the latter is 662 suspended in the fluid that serves for tlieir 

1937 vehicle. Hence we shall sometimes find 

Hence there is a condensation of nearly in these waters, siliceous, calcareous, or 
two thousand volumes into one; and one argillaceous earth; and at other times, 
volume of water contains 662 voTumes of though less frequently, sulphur, magnesian 
oxvgen. The prime equivalent of water is e»rth, or, from the decomposition of car- 
1.125; composed of a prime of oxygen = bonated iron, ochre. 
1.0 -f- a prime of hydrogen = 0.125; or 9 The following are the ingredients that 
parts by weight of water, consist of 8 oxy- may occur in mineral waters: 
gen -f- 1 hvdrogen.* ^' ^^^ ^^ contained in by far the greater 

'Water o* Or viTAti^iZATioN. Many • number of mineral waters: its proportion 
salts require a certain proportion of water does not exceed l-28th of the bulk of th» 
to enable them to retain the crystalline water. 

form, and this is called their water of crys- 2. Oxygen gas was first detected in wa- 
tallization. Some retain this so feebly, ^^* ^^ Seheele. Its quantity is usually in- 
that it flies ofi*on exposure to the air, and considerable; and it is incompatible with 
they fall to powder. These are the efiio- the presence of sulphuretted hydrogen gas 
rescent salts. Others have so great an af- or i^oj^' 

fittity for water, that their crystals attract 3. Hydrogen gas was first detected in 
more from the air, in which they dissolve. Buxton water by Dr. Pearson. Afterward 
These are the deliquescent. it was discovered in Harrowgate waters by 

Waters (Mineral). The examina- ^: Garnet, and in those of Lemingtoa 
tion of mineral waters with a view to as- Pnors by Mr. Lambe. 
certain their ingredients, and thence their 4. Sulphuretted hydrogen gas constitutes 
medical qualities and the means of com- the most conspicuous ingredient in those 
pounding them artificially, is an object of waters, which are distinguished by the 
considerable importance to society. It is D*me of hepatic or sulphureous. 
likewise a subject which deserves to be The only acids hitherto found in waters. 
attended to, because it alR>rds no iftean except in combination with a base, are the 
• opportunity for the agreeable practice of carbonic, sulphuric, and boracic. 
chemical skill. But this investigation is 5. Carbonic acid was first discovered, in 
more especuiUy of importance to the daily Pyrmont water by Dr. Brownrigg. It is 
purposes of lire, and the success of manu- the most common ingredient in mineral 
faetures. It cannot but be an interesting waters; 100 cubic inches of the water g^- 
objttct, to ascertain the component parts nerally containing from 6 to 40 cubic inches 
and qualities of the waters daily con- of this acid gas. According t(t Westrumb, 
Bttmed by the inhabitants of large towns 100 cubic inches of Pyrmont water contain 
and vicinhies. A vevy minute portion of 187 cubic inches of it, or almost double its 
imwliolesome matter, daily taken, may con- own bulk. 

stilute- the |>rineipal ' cause of the diflTer- 6. Sulphurous acid has been observed in 
ences in salubrity, which are observable iii several of the hot mineral waters in Italy, 
diflfbvent places. And with regard to ma- which are in the neighbourhood of volca- 
nulactttres, it is well known to the brewer, noea. 

the paper-maker, the bteachfer, and a vari- 7. The boracic acid has also been ob- 
ety of other artists^ of how m\ich conse- served in some lakes in Italy. 
qmefice it is to them, that this fluid should The. only alkali which has heen observed 
either be pure, or at least not contaminated in mineral waters, uncombined, is soda; 
ynth such principles as tend to injure the and the only earthy bodies are silex and 
qualities of the articles they make. This lime. 

analvsis has accordingly employed the at- 8. Dr. Black detected soda in the hot 
tention of the first chemists. Bergmann mineral waters of Geysser and Rykum in 
has written an express treatise on the sub- Iceland: but in most other cases the soda 
ject, which may be found in the first vo- is combined with carbonic acid. 
Ipme Qf the finglish tnmslatioB of his Bs^ 9. SUea^ was first discoreified in waters by 
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Bergfmaniit It was afterward detected in in mineral waters. It has lately been de* 

those of Geysser and Rykum by Dr. Black, tected by Lambe in the waters of Leming. 

and in those of Karlsbad by Klaproth. Has- ton Priors, but in an extremely limited pro- 

senfratz observed it in the waters of Pou- portion. 

gues, as Brez< did in those of Pu. It has 29. The presence of carbonate of potash 

been found also in many other mineral wa- in mineral waters has been mentioned by 

tern. several chehiists; if it do occur, it must be 

10. Lime is said to have been found un- in a very small proportion. 

combined in some mineral waters; but this 30. Carbonate of soda is, j>erhap8« one of 
has not been proved in a satisfactory man- the most common ingredients of tJiese li- 
ner, quids, if we except common salt ami car- 

The only salts hitherto fouad in mineral * bonate of lime. 
Waters are the following sulphates, nitrates, 31. Carbonate of ammonia has been dia« 
muriates, carbonates, and borates; and of covered in waters, but it is uncommon, 
these the carbonates and muriates occur 32. Carbonate of lime is found in almost 
by far most commonly, and the borates and all waters, and is usually held in solution 
nitrates most rarely. by an excess of acid. It appears from the 

11. Sulphate of soda is not uncommon, different experiments of chemists, as stated 
especially in those mineral waters which by Mr. Kirwan, and especially from those 
are distinguished by the epithet taline, of Berthollet, that water saturated with 

12. Sulphate of ammonia is found in mi- carbonic acid is capable of holding^ in so- 
neral waters near volc#noes. lution 0.002 of carbonate of lime. Now 

13. Sulphate of lime is exceedingly com- 'water saturated with carbonic acid, at the 
mon in water. Its presence seems to have temperature of 50^, contains very nearly 
been 6rst detected by Dr. leister in 1682. 0.002 of its weight of carbonic acid. Hence 

14. Sulphate of n^agnesia is almost con- it follows, that carbonic acid, when present 
stantly an ingredient in those mineral wa- in such quantity as to saturate waters, is 
ters which have purgative properties. It capable of holding its own weight of car- 
was detected in Epsom waters in 1610, and bonate of lime in solution. Thus we see 
in 1696 Dr. Grew published a treatise on it 1000 parts by weight of water, when it 

15. Alum is sometimes found in mineral contains two parts of carbonic acid, is ca- 
waters, but it is exceedingly rare. pable of dissolving two parts of carbonate 

16. Sulphate of iron occurs sometimes in of lime. When the 'proportion of wat» is 
volcanic mineral waters, and has even been increased, it is capable of holding the car- 
observed in other places. bonate of lime in solution, even when the 

17. Sulphate of copper is only found in proportion of carbonic acid united with it 
the waters which issue from copper mines, is diminished. Thus 24000 parts of water 

18. Nitre has been found in some springs are capable of holding two parts of carbo- 
in Hungary, but it is exceedingly uncom- nate of lime in solution, even when they 
mon. contain only one part of carbonic acid. The 

19. Nitrate of Ufne was first detected in greater the proportion of water, the smaOer 
water by Dr. Home, of Edinburgh, in 1756. proportion of carbonic acid is necessary to 
It is said to occur in some springs in the keep the lime in solution; and when the wa- 
sandy deserts of Arabia. ter is increased to a certain proDortion, no 

20. Nitrate of magnesia is said to have sensible excess of carbonic acid is necessa- 
been found in some springs. ry. It ought to be remarked also, that wa- 

21. Muriate of potash is uncommon; but ^^^9 however small a quantity of carbonie 
it has lately been discovered in the mine- acid it contains, is capable of holding car- 
ral springs of Uhleaborg in Sweden, by bonate of lime in solution, provid^ the 
Julin. weight of' the carbonic acid present ex- 

22. Muriate of soda is so extremely com- ceed that of the lime. These observations 
mon in mineral waters, that hardly a single apply equally to the other earthy carbonates 
spring has been analyzed without detecting held in solution by mineral waters. 

some of it. 33. Carbonate of magnesia is also very 

23. Muriate of ammonia is uncommon, common in mineral waters, and is almost 
but it has been found in some mineral always accompanied by carbonate of lime, 
springs in Italy and in Siberia. 34. Carbonate of alumina is said to have 

24. Muriate of barytes is still more un- been found in waters, but its presence has 
common, but its presence in mineral wa* not been properly ascertained. 

ters has been announced by Bergmann. 35. Carbonate of iron is by no Bieans un- 

25 and 26. Muriates of hme and mag^e* common; indeed it forms the most remark. 

sia are common ingredients. able ingredient in those waters, which are 

27. Muriate of alumina has been observed distinguished by the epithet of chafybeaie^ 
by Dr. Withering, but it is very uncommon. 36. Borax exists in some lakes in Persia 

28. Muriate of manganese was mention- and Thibet, but the nature of these waters 
ed by Bergmann as sometimes occurring h^s not been ascertained. 
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37 and 38. The hydrosulphurets of lime ing its contents. If the water be turbid a€ 

auid of soda have been frequently detected the well, the substances are suspended 

In those waters which are «called sulphu- only, and not dlssolyed; but if the water 

rous, oc hepatic. be clear and transparent at the well, and 

Mr. Westrumb says, that all sulphurous some time intervenes before it becomes 

"iMraters contain more or less hydrosulphu- turbid, the contents are dissolved by means 

ret of lime. of carbonic acid. 

To detect this he boiled the mineral wa- The presence of .this gas is likewise in- 
ter, excluding the contact of atmospheric dicated by small bubbles, that rise from 
adr, to expel the sulphuretted hydrogen -the bottom of the well, and burst in the 
f^ and carbonic acid. Into the water thus air while they are making their escape, 
1>oiled he poured sulphuric acid, when though the water at the same time perhaps 
more sulphuretted hydrogen gas was evol- has not an acid taste. This is the esse, 
^ed, and sulphate of ume was thrown down; according to Count Razoumowski, with re- 
luming nitric acid, which separated from spect to the tepid spring in Yallais, and 
it sulphur; and oxalic acid, which expelled the cold vitriolated chalybeate springy at 
sulphuretted hydrogen, and formed oxalate Astracan. But the most evident proof of 
of lime. The water evaporated in dpen a spring containing carbonic acid is the 
▼easels let fall sulphate of lime, and gave generation of bubbles on the water being 
out^aulphuretted hydrogen gas. shaken; and their bursting with more or 

To ascertain the quantity of sulphuretted less noise, while the air is making its 

hydrogen gas and carbonic acid, Mr. West- escape. 

rumb proceeded as follows: He introduced 1 he sediment deposited by the water in 

the sulphurous water into a matrass, till the well is likewise to be examined: if it 

it was filled to a certain point, which he be yellow, it indicates the presence of iron; 

marked; fitted to it a curved tube, which if black, that of iron combined with sul- 

terminated in a long cylinder; filled this phur; but chalybeate waters being seldom 

cylinder with lime-water for the one expe- sulphuretted, the latter occurs very rarely, 

riment, and with acetate of lead, with ex- As to the colour of the water itself, there 

cess of acid, for the other; luted the appa- are few instances where this can give any 

ratus, and boiled the water till no more indication of its contents, as there are not 

gas was expelled. When the lime-water many substances that colour it. 
is used, carbonate of lime ^is precipitated The odour of the water serves chiefly 

in the proportion of 20 grains to every 10 to discover the presence of sulphuretted 

cubic inches of carbonic acid gas; when hydrogen in it: such waters as contain this 

the solution of acetate of lead, hydrosul- substance have a peculiar fetid smell, some- 

. phuret of lead is thrown down in the pro- what resembling rotten eggs, 
portion of 19 grains to 10 cubic inches of The taste of a spring, provided it be 

sulphuretted hydrogen gas. perfectly ascertained by repeated trials, 

Sleside these substances, certain vegeta- may afford some useful indications with 

ble and animal matters have been occa- respect to the contents. It may be made 

sionally observed in mineral waters. But very sensible by tasting water, in which the 

in most cases, these are rather to be con- various salts that are usually found in such 

sidered in the light of accidental mixtures, waters are dis^plved in various proportions, 

than of real component parts of the waters There is no certain dependence, however, 

in which they occur. « to be placed on this mode of investigation; 

From this synoptical view of the differ- for in many springs, the taste of sulphate 

ent ingredients contained in mineral wa- of soda is disguised by that of the sea salt 

ters, it is evident, that these substances united with it. The water too is not only 

occur in two different distinct states, viz. to be tasted at the spring, but after it has 

1. As being suspended in them; and 2. As stood for some time. This precaution must 

being dissolved in thenq^ chiefly in the form be particularly observed with respect to 

of a salt. such waters as are impregnated with car- 

The investigation of mineral waters con* bonic acid; for the other substances con- 
sists, 1. In the examination of them by the .tained in them make no impression on the 
senses: 2. In the examination of them by tongue, till the carbonic acid has made its 
reagents: 3. In the analysis properly so escape; and it is for the same reason, that 
called. these waters must be evaporated in part. 

The examination by tlie senses consists and then tasted again, 
in observing the effect of the water as to Though the specific gravity of any water 

appearance, smell, and taste. contributes but very little towards deter- 

The appearance of the water, the instant minijng its contents, still it may not be en- 

in which it is pumped out of the well, as tirely useless to know the specific weight 

well as after it has stood for some time, of the water, the situation of the spring, 

affords several indications, from which we and the kind of sediment deposited by it. 
are enabled to form a judgment concemf The examination of the water by meana 
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•f reafpentt shows what they ooQtsjii» but j^^ part of cariMmate of soda, rendera 
not how much of each principle. In many paper stained with Brazil wood blue. Lit- 
instances this is as much as the in(}uiry mus paper reddened by vineg^ar is restored 
demands; and it is always of use to direct to its original blue colour. This .change 
the proceedings in the proper analysis. is produced by the alkaline and earthy car- 
It is absolutely necessary to make the bonates also. When these changes are fit- 
experiment with water just taken up from gacious, we may conclude, that the alkali 
the spring, and afterward with such as has ig ammonia. • 

been exposed for some hours to the open 5. Fixed alkalis exist in water that occa- 
air; and sometimes a third essay is to be . aions a precipitate with muriate of magne* 

made with a portion of the water that has gia after being boiled Volatile alkali may 

been boiled and afterward filtered. If the be distinguished by the smell; or it may be 

water contain but few saline particles, it obtained in the receiver by distilling'a per- 

must be evaporated; as even the most sen- tion of the water gently, and then it may be 

sible reagents do not in the least aflTect it, distinguished by the above tests, 

if the saltS) the presence of which is to be 6. Eartliy and metallic carbonates are 

discovered by them, are diluted with too precipitated by boiling the water contaia- 

great a quantity of water. Now, it may mg them; except carbonate of magnesia, 

happen, that a water shall be impregnated which is precipitated but imperfectly, 

with a considerable number of saline par- 7 |pon jg cfiscovered by the following- 

tides of different kinds, though some of tests:— The addition of Uncture of galls 

them may be present in too small a quan- -j^^g water, containing iron, a purple or 

tity; for which reason the water must be |,iack colour. This test indicates the pre- 

exammed a second time, after havmg been ^^^ ^f ^ ^g^y minute portion of iron. If 

boiled down to three-fourths. ^^lie tincture have no effect upon the water, 

The subsUnces of which the presence ^fteV boiling, though it colours it before, 

IS discoverable by reagents, are.— the iron is in the state of a carbonate. The 

1. Carbonic acid. When this is not com- following observations of Westrumb on the 
bined with any base, or not with sufficient colour which iron gives to galls, as modifi. 
to neutraUze it, the addition of lime-water ^^ ^y f^^Yier bodies, deserve attention, A 
will throw down a precipiUte soluble with yiolet indicates an alkaline carbonate, or 
effervescence in munatic acid. The infu- earthy salt. Dark purple indicates other 
sion of litmus is reddened by it; but tlie aitaline salts. Purplish-red indicates sul- 
red colour gradually disappears, and may phuretted hydrogen gas. Whitish, and 
be agam restored by the addition of more then black, indicates sulphate of lime, 
of the mineral water. When boiled it loses m^ Phillips has lately ascertained, that, 
the property of reddening the infusion of ^^ile the iron is little oxided, the presence 
htmus. According o Pfaff, the most sen- ^f u^^ rather facilitates the application of 
sibLe test of this acid is acetate of lead. this test; but the lime prevenU the test 

2. The mineral acids, when present un- ft^m acting, provided the iron be considc- 
combined in water, eive the infusion of lit- ^ably oxidized. The prussian alkali occs- 
mus a permanent red, even though the wa- gjQng ^ blue precipitate in water conUining 
ter has been boiled. Bergmann has shown, i^QQ, If an alkali be present, the blue pre- 
that paper stained wiUi litmys is reddened cipitate does not appear unless the alkali 
when dipped into water containing -yrfT is saturated with an acid. 

of sulphuric acid. 8. Sulphuric acid Exists iii waters that 

^ 3. Water containing sulphuretted hydro- form a precipitate with the following sohi- 

gen gas is distinguished by the following tions: — muriate, nitrate, or acetate of ba- 

properties: It exhales the peculiar odour rytes, strontian, or lime, or nitrate or ace« 

of sulphuretted hydrogen gas. It reddens tate of lead. Of these the most powerful 

the infusion of litmus fugaciously. It black- by far is muriate of barytes, which is capa- 

ens paper dipped into a solution of lead, ble of detecting thef presence of sulphuric 

and precipitates the nitrate of silver black acid uncombined, when it does not exceed 

or brown. the millionth part of the water. Acetate 

4. Alkalis, and alkaline and earthy car- of lead is next in point of power. The 

bonates, are distinguished by the following muriates are more powerful than the ni- 

tests: The infusion of turmeric, or paper trates. The calcareous salts are least pov- 

stained with turmeric, is rendered brown erful. All these tests are capable of indi- 

by alkalis; or reddish-brown, if thequanti- eating a. much smaller proportion of an» ' 

ty be minute. This change is produced combined sulphuric acid, than when it is 

when the soda in water amounts only to combined with a base. To render niu- 

yj^ part. Paper sUined ¥rith Brazil wood, riate of banrtes a certain test of sulphuric 

or the infusion of Brazil wood, is rendered a6id, the following precautions must be 

blue; but this change is produced also by observed:— The muriate must be diluted; 
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alkaline and earthy carbonates. Berg- the alkalis or alkaline carbonates, if the 
n ascertained, that water contaming water ctmtam any, must be previously sa* 
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ttfrated witli muriatic acid; the precipitate acid, which dissolves the magnesia with- 

must be insoluble in muriatic acid; if bo- out touching the ahimina. 

racic acid be suspected, muriate of stron- 14. Silex may be ascertained by evapo- 

tian must be tried, which is not precipi- rating a portion of Water to dryness; and 

tated by boracic acid. The hydrosul- redisaolving the precipitate in muriatic 

phurets precipitate barytic solutions, but acid. The silex remains behind undlssol- 

tbeir presence is easily discovered by the ved. 

smell. .... ®y these means we may detect the pre- 

9. Muriatic acid is detected by nitrate sence of the different substances commonly 
of silver, which occasions a white prfeci- found in waters? but as they are generally 
pitat«, or a cloud, in water containing an combined so as to form salts, it is neces* 
exceedingly minute portion of this acid. sai*y we should know what these combina- 
To render this test certain, the following tions are. This is a more difficult task, 
precautions are necessary: — The alkalis op which Mr. Kirwan teaches us to accom- 
^arbonates must be previously saturated plish by the following methods: — 

with nitric acid. Sulphuric acid, if any 1. To ascertain the presence of the dif- 

be present, must be previously removed fe]*cut sulphates. 

by means of nitrate of barytes. The pre- The sulphates which occur in water are 

cipitate must be insoluble in nitric acid, seven; but one of these, namely, sulphate 

Pfaff says, that the mild nitrate of mercury of copper^ is so uncommon, that it may be 

is the most sensible test of muriatic acid; excluded altogether. The same remark 

and that the precipitate is not soluble in an applies to sulphate of ammonia. It is al* 

excess of any acid. most unnecessary to observe, that no sul* 

10. Boracic acid is detected by means phate need be looked for, unless both itd 
of acetate of lead, with which it forms a acid and base have been previously detect- 
precipiiate insoluble in acetic acid. But to ed in the water. 

render this test certain, the alkalis and Sulphate of soda may be detected by the 

earths must be previously saturated with following method: — Free the water to be 

acetic acid, and the sulphuric and muria- examined of all earthy sulphates, by eva- 

tic acids removed by means of acetate of porating it to one-half, and adding lime- 

strontian and acetate of silver. water as long as any precipitate appears. 

11. Barytes is detected by the insoluble By these means the earths will all be pre- 
mrhite precipitate, which it forms with di- cipitated except lime, and the only remain- 
luted sulphuric acid. ing earthy sulphate will be sulphate of 

12. lime is detected by means of oxalic lime, which will be separated by evapo« 
acid, which occasions a white precipitate rating the liquid till it becomes concen- 
in water containing a very minute propor- trated, and then dropping into it a little a3- 
tion of this earth. To render this test de- cohol, and, after filtration, adding a little 
cisive, the following precautions are ne- oxalic acid. 

cessary: — ^The mineral acids, if any be With the water thus purified, mix solu- 

present, must be previously saturated with tion qf lime. If a precipitate appear, either 

an alkali. Barytes, if any be present, must immediately or on the addition of a little 

be previously removed by means of sul- alcohol, it is a proof, that sulphate of pot- 

phuricacid. Oxalic acid precipitates mag- ash or of soda is present'. Which of the 

nesia but very slowly, whereas it precipi- two may be determined, by mixing some 

tates lime instantly. of tlie purified water with acetate of ba- 

13. Magnesia and alumina. The pre- rytes. Sulphate of barytes precipitates, 
sence of these earths is ascertained by the Filter and evaporate to dryness. Digest 
following tests: — Pure ammonia precipi- the residuum in alcohol. It will dissolve 
tates them both, and no other earth, pro- the alkaline acetate. Evaporate to dryness, 
vided the carbonic acid have been previ- and the dry salt will deliquesce if it be 
ously separated by a fixed alkali, and boil- acetate of potash, but efHoresce if it be 
ing. Lime-water precipitates only these acetate of soda- 
two earths, provided the carbonic acid be Sulphate of lime may be detected by 
previously removed, and the sulphuric acid evaporating the water'suspected to contain 
also, by means of nitrate of barytes it to a few ounces. A precipitate appears. 

The alumina may be separated from the which, if it be sulphate of lime, is soluble 
magnesia, after both have been precipitated in 500 parts of water; and the solution af- 
together, either by boiling the precipitate fords a precipitate with the muriate of ba- 
in caustic potash, which dissolves the alu- rytes, oxalic acid, carbonate of magnesia^ 
mina and leaves the magnesia; or the pre- and alcohol. 

cipitate may be dissolved in muriatic acid. Alum may be detected by mixing car* 

precipitated by an alkaline carbonate, dri- bonate of lime with the water suspected 

cd in the temperature of 100**, and then to contain it. If a precipitate appear, it 

exposed to the action of diluted muriatic indicates the presence of alum, or at least 

Vol. 11. 43 
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of sulph&te of alumina; provided the water Muriate of magnesia may be detected 

contains no muriate of barytes or metallic by separating all the sulphuric acid by 

sulphates. The first of these salts is in- means of nitrate of barytes. Fijter, evapo- 

compatible with alum. The second may be rate to dryness, and treat the dry mass 

removed by the alkaline prussiates. When with alcohol. Evaporate the alcoholic so- 

a precipitate is produced in water by mu- lution to dr3mess, and dissolve the rest- 

riate of lime, carbonate of lime, and muri- duura in water. The muriate of magnesist 

ate of magnesia, we may conclude, that it if the Water contained any, will be fouAd 

contains alum or sulphate of alumina. in this solution: Let us suppose, that, by 

Sulphate of magnesia may be detected the tests formerly described, the presence 
by means of hydrosulphuret of strontian, of muriatic acid and of magnesia, in this 
which occasions an immediate precipitate solution, has been ascertained. In ^at case, 
with this salt, and with no other; provided if carbonate of lime afford no precipitate, 
the water be previously deprived of alum, and if sulphuric acid and evaporation, to- 
if any be present, by means of carbonate gether with the addition of a little alcohol, 
of lime, and provided also that it contains occasion no precipitate, the solution eon- 
no uncombined acid. tains only muriate of magnesia. If these 

Sulphate of iron is precipitated from wa- tests give precipitates, we must separate 

ter by alcohol, and then it may be easily the lime which is present by sulphuric acid 

recognized by its properties. and alcohol, and distil onT the acid with 

2. To ascertain the presence of the dif«> which it was combined. Then the magnesia 

ferent muriates. is to be separated by the oxalic acid and alco- 

The muriates found in waters amount to hoi, and the acid with which it was united 
eight, or to nine< if muriate of iron be in- is to be distilled off. If the liquid in the 
eluded. The most common by far is mu- retort give a precipitate with nitrate of 
riate of soda. silver, the water contains muriate of mag- 
Muriate of soda and of potash may be nesia. ^ 
detected by the following method: — Sepa- Muriate of alumina may be ^scovered 
rate the sulphuric acid by alcohol and ni- by saturating the water, if it contain as 
trate of barytes. Decompose the earthy excess of alkali, with nitric acid, and by 
nitrates and muriates by adding sulphuric separating the sulphuric acid by means of 
acid. Expel the excess of muriatic and nitrate of barytes. If the liquid, thus pa- 
nitric acids by heat. Separate the sulphates rified, give a precipitate with carbonate of 
thus formed by alcohol and barytes-water. Cme, it contains muriate of alumina. The 
The water thus purified can contain no^ muriate of iron or of manganese, if any be 
thing but alkaline niti*ates and muriates, present, is also decomposed, and the iron 
If it form a precipitate with acetate of sil- precipitated by this salt The precipitate 
ver, we may conclude, that it contains mu- may be dissolved in muriatic acid, and the 
riate of soda or of potash. To ascertain alumina, iron, and manganese, if they be 
which, evaporate the liquid thus precipi- present, may be separated by the rules 
tated to dryness. Dissolve the acetate in laid down below. 

alcohol, and again evaporate to dryness. 3. To ascertain the presence of the dif- 

The salt will deliquesce, if it be acetate of ferent nitrates. The nitrates but seldom 

potash; but effloresce, if it be acetate of occur iu waters; but when they do, they 

soda. may be detected by the following results^- 

Muriate of barytes may be detected by Alkaline nitrates may be detected by 

sulphuric acid, as it is the only barytic freeing the water examined from suiphu- 

salt hitherto found in water. ric acid by means of acetate of baiytes. 

Muriate of lime may be detected by the and from muriatic acid by acetate of silver, 
following method: — Free the water from Evaporate the filtered liquid, and treat the 
sulphate of lime and other sulphates, by dry mass with alcohol; what the alcohol 
evaporating it to a few ounces, mixing it leaves can consist only of the alkaline ni- 
with alcohol, and adding last of all nitrate trates and acetate of lime. Dissolve it in 
of barytes, as long as any precipitate ap- water. If carbonate of magnesia occasion a 
pears. Filter the water; evaporate to dry- precipitate, lime ia present. Separate the 
ness; treat tlie dry mass with alcohol; eva- lime by means of carbonate of magnesia, 
porate the alcohol to dryness; and dissolve Filter and evaporate to dr^oiess, and treat 
the residuum in water. If tiiis solution the dried mass with alcohol. I'he alcohol 
give a precipitate with acetate of silver now leaves only the alkaline nitrates, which 
and oxalic acid, it may contain muriate of may be easily recognized, and distinguish* 
lime. It must contain it in that case, if, ed by their respective properties, 
afler being treated with carbonate of lime. Nitrate of lime. To detect this salt, con- 
it give no precipitate with ammonia. If the ccnti'ate the water, and mix it with alcohol 
liquid in the receiver give a precipitate to separate the sulphates. Filter, and dis- 
with nitrate of silver, muriate of lime ex- til ofT the alcohol; then separate the mu« 
isted in the water. xiatic acid by acetate qf cilver. Ifllter, 
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fj^vaporate to dryness, and dissolve the resi- occasion a coagulation; and the coagulum 

duum in alcohol. Evaporate to dryness, collected on a filter discovers its bitumi. 

mnd dissolve the dry mass in water. If this nous nature by its combustibility. 

iMJBt solution indicate the presence of lime Water also sometimes contains eztrac- 

Iby the usual tests, the water contained nl- tive matter; the presence of which may be 

'trate of lime. * detected by means of nitrate of silver. The 

To detect nitrate of magnesia, the water water suspected to contain it must be freed 

is to be freed from sulphates and muri- from sulphuric and nitric acid by means 

Ates exactly as described in the last pa- of nitrate of lead: after this, if it give a 

rai^raph. The liquid thus purified is to be brown precipitate with nitrate of silver, we 

evaporated to dryness, and the residuum may conclude that extractive matter is 

treated with alcohol. The alcoholic solu- present. 

tion is to be evaporated to dryness, and But it is not sufiicient to know that a 

the dry mass dissolved in water. To this mineral water contains certain ingredients; 

solution potash is to be added, as long as it is necessary to ascertain the proportions 

any precipitate appears. The solution, fil- of these, and thus we arrive at their com* 

teredy and again evaporated to dryness, is plete analysis. 

to be treated with alcohol. If it leave a re- 1. The different aerial fluids ought to be 
siduum consisting of nitre (the only resi- first separated and estimated. For this 
duum which it can leave) the water con- purpose, a retort should be filled two- 
tained nitrate of magnesia. thirds with the water, and connected with 
Such are the methods by which the pre- a jar full of mercury, standing over a mer- 
eence of the different saline contents of curial trough. Let the Water be made to 
water may be ascertained. The labour of boil for a quarter of an hour. The aerial 
analysis may be considerably shortened, fluids will pass over into the jar. When the 
by observing that the following salts are apparatus is cool, the quantity of air ex- 
incompatible with each other, and cannot pelled from the water may be determined 
exist together in waler^ except in very mi- either by bringing the mercury within and 
Hute proportion>— without the jar to a level; or if this cannot 
tt .. . ..,, .., be done, by reducing the air to the proper 
*^*»- ,v-.^?"°P*)''' ? ^'^ , density by calculation. The air of the re- 
w-^ IV r.« \ *'"**** ?' "•"* ■"** tort ought to be carefully subtracted, and 
^ImJS^ JMSfof lime ^ the J-ho„ld be divided into cubic inche. 

rAlkar"**'** '^^^ ^^^^ gaseous bodies contained in 

n^i.1.^4 ^*v in v**4 r • water are, common air, oxygen gas, nitro- 

Sulpba1« of hmeW Carbonate of magnesia, 'carbonic acid, sulphuretJed by- 

rAlk^ "^*''' ^'"'"ff^" ^*'» *"^ sulphurous acid. The last 

TAULaus, ^^Q never exist in water together. The 

A^ J Muriate Of barytes, presence of either of them must be ascer- 

^om < Nitrate, muriate, carbo. ^^^^^ previously by the application of the 

I nate of lime, proper tests. If sulphuretted hvdrogen gas 

ICarbonate of magnesia, ^ ^^^^^^^ jt ^jj,*^,,^ ^j^^^ -^i^^^^^ \-^ 

-s, - - ^ - I ^ . *f • « , . contained in the glass jar, and must be se- 

sulphate of i Munate of barytep, ^^^ before this air be examined. For 

magnesia ^ Nitrate and muriate of ^j^j^ p^^p^^^^ ^^ j^^ ^^^^ l,^ removed into 

rAlk3^' * ^^ warm water, tod nitric acid in- 

«. « «. ^ i». /«•*?* r-L^ ^ troduced, which will absorb the sulphu- 

aulphate of iron-^ Mimate of barytes, ^^^^ed hydrogen. The residuum is then to 

V.Earthy carbonates, ^ •„ ^^ -^^^ ^ mercurial jar and exa- 

Mttriateof /f"iP^.***^»' , , mined. 

hwytes \ «^tfi"** *^"*^"**««» If the water contain sulphurous acid, this 

LE*rthy carbonates. previous step is not necessary. Introduce 

^ ' . cv rS"JP»*^»'«^ept<)fUme, into t,,^ ^.^ ^ go,^tj^„ of t^gjj ^^^ 

Munate ofhrne^Alkidme carbonates. -^^^^ ^j,^ ^,^ole gently The carbonic 

^ . ^ >^^ carbcmates. ^^i^ .nd sulphurous acid gas will be ab- 

Munatcof mag- CAttame carbonates, ^^rbed, and leave the other gases. Tlie 

"•"• S^ u*^!"* sulphates. ijujt of this residuum, subtracted from the 

rAlkahne carbonates, jj^jj. ^f ^^ ^jj^j^^ ^ijl -^ ^he bulk of 

JSTitrate of Hme ^ C"*'«"'\*« ?*^ "Magnesia ^j^^ carbonic acid and sulphurous acid ab, 

^ ^ and alumina, sorbed 

LSulphates,exceptof lime, BvajJorate the potash slowly, almost to 

Beside the substances above described, dryness, and leave it exposed to the at- 

there is tometioies found in water a quan^i mosphere. Sulphate of potash will be form- 

tity of bitumen combined with alkali, and ed, which may be separated by dissolving 

In the fltnte of lotp. In ^ch watersi acids the carbonate of potash by means of diluted 
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TBurUtie peid, and filtering the solution, ted. Diy the precipitate^ and expose itjUi 
100 grains of sulphate of potash indicate the air for some time in a heat of 200*; 
S6.4 grains of sulphurous acid, or 53.66 then treat it with acetic acidic dissolve t\w 
eubic inches of that acid in the state of gas. magnesia; which solution is to be added to 
The bulk of sulphurous acid gas ascertain- the muriatic solution. The iron is to be 
ed by this method, subtracted fi-om the redissolved in muriatic acid, precipitated 
bulk of the gas absorbed by the potash, by an alkaline carbonate,dried and weighed, 
gives the bulk of the carbonic acid gas. Add sulphuric acid to the muriatic solu- 
Now 100 cubic inches of carbonic acid, at tion as long as any precipitate appears; then 
the temperature of 60® and barometer 30 heat the solution and concentrate. Heat 
inches, weigh 46.6 grains. Hence it is easy the sulphate of lime thus obtained to red. 
to ascertain its weight. ness, and weigh it. 100 grains of it are 

The gas remaining may be examined by equivalent to 74.7 of carbonate of lime dried, 
the common eudiometrical processes. Precipitate the magnesia by means of ear- 

When a water contains sulphuretted by- bonate of soda. Dry it and weigh it. But ss 
drogen gas, the bulk of this gas is to be part remains in solution, evaporate to diT' 
ascertained in the following manner: Fill ness, and wash the residuum with a sum* 
three-fourths of a jar with the water to be cient quantity of distilled water, to dissolve 
examined, and invert it in a water trough, the muriate of soda and sulphate of lime, 
and introduce a little nitrous gas. This if any be still present. What reniains be- 
gas, mixing with the air in the upper part hind is carbonate of magnesia. Weigh it, 
of the jar, will form nitrous acid, which and add its weight to the former. The sul- 
will render the water turbid, by decompo- phate of lime, if any,, must also be sepsr 
sing the sulphuretted hydrogen and preci- rated and weighed. 

pitating sulphur. Continue to add nitrous 3. We have next to ascertain the propor- 

ga sat intervals as long as red fumes appear, tion of mineral acids or alkalis, if any be 

then turn up tlie iar and blow out the air. If present uncombined. The acids which may 

the hepatic smell continue, repeat this pro- be present, omitting the gaseous, are tbis 

cess. The sulphur precipitated indicates sulphuric, muriatic, and boracic. 

the proportion of hepatic gas in the water; The proportion of sulphuric acid is ea- 

one grain of sulphur indicating the pre- sily determined. Satqrate it with barytes- 

senceof nearly 3 cubic inci I es of this gas. water, and ignite the precipitate. 100 

2. After having estimated the gaseous grains of sulphate of barytea thus fanned 

bodies, the next step is to ascertain the indicate 34.0 of real sulphuric acid. 

proportion of the earthy carbonates. For Saturate the muriatic acid with barytes- 

this purpose it is necessary to deprive the water and then precipitate the barytes by 

water of iu sulphuretted hydrogen, if it sulphuric acid, 100 parts of the ignited 

contain any. This may be done, either by precipitate are equivalent to 23.73 grains 

exposing it to the air for a considerable of real muriatic acid. 

time, or treating it with litharge. A suffi- Precipitate the boracic acid by means of 

cient quantity of the water, thus purified acetate of l^ad. Decompose the bonrte of 

if necessary, is to be boiled for a quarter lead by boiling it in sulphuric acid. Eva- 

of an hour, and filtered when cool. The porate to dryness. IKsSolve. the borade 

earthy carbonates remain on the filter. acid in alcohol, and evaporate the solution; 

The precipitate thus obtained may be the acid left behind may be weighed, 
carbonate of lime, of magnesia, of iron, of To estimate the proportion of alkaline 
alumina, or even sulphate of lime. Let us carbonate present in a water containing it, 
suppose aUofthese substances to be preseht saturate it with sulphuric acid, and note 
together. Treat the mixture with diluted the weight of real acid necessary. Now 
muriatic acid, which will dissolve the whole 100 grains of real sulphuric acid saturate 
except the alumina and sulphate of lime. 120.0 potash, and 80.0 soda. 
Dry this residuum in a red heat, and note 4. The alkaline sulphates may be esti- 
the weight. Then boil it in carbonate of mated by precipitating their acid by meam 
soda, saturate the soda with muriatic acid, of nitrate of barytes, having previoittly 
imd boil the mixture for half an hour. Car^ freed the water from all other sulphates; 
bonate of lime and alumina precipitate, for 14.75 grains of ignited sulphate of In- 
Dry this precipitate and treat it with ace- rytes indicate 9.0 grwns of dried sulphite 
tic acid. The lime will be dissolved, and of soda; while 14.75 sulphate of barvtes in- 
the alumina will remain. Dry it, and weigh dicate U of dry sulphate of potash.' 
it. Its weight, subtracted from the original Sulphate of lime is easily estimated l>y 
weight, gives the proportion of sulphate of evaporating the liquid containing it to i 
}\Tne, ^ ^ few ounces (having previously saturated 

The muriatic solution contains lime, the earthy carbonates with nitric acid), and 
magnesia, and iron. Add ammonia as long precipitating the sulphate of lime by naeanB 
AS a reddish precipitate appears. The iron of weak alcohoL It may then be dri^ id4 
imd part of the magnesia are thus separa- weighed. 
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l^e quantity of alum may be eetimatcd tbe water to dryness, and treating the re* 

hy precipitating the alumina by carbonate siduum with alcohol, which dissolves tho 

of lime or of magnesia (if no lime be pre- muriate, and leaves the sulphate. 

sent in the liquid). Eleven grains of the 5. If muriate of potash or of soda, with- 

aUiinina, heated to incandescence, indicate out any other salt, exist in water, we have 

100 of crystallized alum, or 55 of dried only to decompose them by nitrate of sil- 

•alt. ver, and dry the precipitate; for 18.2 of 

Sulphate of magnesia may be estimated, muriate of silver indicate 9.5 of muriate of 

provided no other sulphate be present, by potash; and 18 '2 of muriate of silver indi- 

precipitating the acid by means of a bary- cate 7.5 of common salt. 

^c Salt, as 14.75 parts of ignited sulphate The same process is to be followed, if 

of barytes indicate 7.46 of sulphate of mag- the alkaline carbonates be present; only 

nesia. If sulphate of lime, and no other these carbonates must be previously satu- 

sulphate, accompany it, this may be de- rated with sulphuric acid; and we must 

composed, and the lime precipitated by precipitate the muriatic acid by means of 

carbonate of magnesia. The weight of the sulphate of silver instead of nitrate. The 

Cme thus obtained, enables us to ascertain presence of sulphate of soda does not in- 

the quantity of sulphate of lime contained jure the success of this process. 

in the water. The whole of the sulphuric If muriate of ammonia accompany either 

acid is then to be precipitated by barytes. of the fixed alkaline sulphates, without the 

This gives the quantity of sulphuric acid; presence of any other salt, decompose the 

i^d subtracting the portion which be- sal ammoniac by baryte^-water, expel the 

longs to the sulphate of lime, there remaina ammonia by boiling, precipitate the barytes 

tliat which Was combined with the mag- by diluted sulphuric acid, and saturate the 

nesia, from which the sulphate of mag- muriatic acid with soda The sulphate of 

nesia may be easily estimated. barytes thus precipitated, indicates the 

If sulphate of soda be present, no earthy quantity of muriate of ammonia;. 14.75 

nitrate or muriate c&h exist. Therefore, grains of sulphate indicating 67.0 grains 

\£ no other earthy sulphate be present, the of this salt. If any sulphate be present in. 

magnesia may be precipitated by soda, dri- the solution, they ought to be previously 

cd and weighed; 2.46 gtains of which in- separated. 

dicate 7'46 grains of dvied sulphate of If common salt be accompanied by mu- 

magnesia. Tbe same process succeeds riate of lime, muriate of magnesia, muriate 

when sulphate of lime accompanies these of alumina, or muriate of iron, or by all 

two sulphates; only in this case the preci- tliese together, without any other salt, the 

pitate, which consists both of lime and earths may be precipitated by barytes-wa- 

roagnesia, is to be dissolved in sulphuric ter, and redissolved in muriatic acid. They 

acid, evaporated to dryness, and treated are then to be separated from each other 

with twice its weight of cold water, which by the rules formerly laid down, and their 

dissolves the sulphate of magnesia, and weight, being determined, indicates 'the 

leaves the other salt. Let the sulphate of quantity of every pai'ticular earthy muriate 

magnesia be evaporated to dryness, ex- contained in the water. For 50 grains of 

posed to a heat of 400®, and weighed. The lime indicate 100 of dried muriate of lime; 

same process succeeds, if alum be present 30 grains of magnesia indicate 100 of the 

instead of sulphate of lime. The precipi- muriate of that earth; and 21 8 grains of 

late in this case, previously dried, is tobe alumina indicate 100 of the muriate of alu- 

treated with acetic acid, which dissolves mina. The barytes' is to be separated from 

the magnesia, and leaves the alumina. The the solution by sulphuric acid, and the 

magnesia may be again precipitated, dried muriatic acid expelled by heat, or satura- 

and weighed. If sulphate of iron be pre- ted with soda; the common salt may then 

sent^ it may be separated by exposing tbe be ascertained by evaporation; subtracting 

water to the air for some days, and mixing in the last case the proportion of common 

with it a poi*tion of alumina. Both the ox- salt indicated by the known quantity of 

ide of iron, and the sulphate of alumina> muriatic acid, from which the earths had 

thus formed, precipitate in the state of an been separated. 

insoluble powder. The sulphate of mag- When sulphates and muriates exist to* 

nesia may then be estimated by the rules gether, they ought to be, separated either 

above given. by precipitating the sulphates by means of 

Sulphate of iron may be estimated by alcohol, or by evaporating the' whole t^ 

precipitating the iron by means of prussic dryness, and dissolving the earthy muriates 

alkali, having previously determined the in alcohol. The salts thus separated may 

weight of the precipitate produced by the be estimated by the rules already laid 
prussiate in a solution of a given weight of down. 

sulphate of iron in water. If muriate of When alkaline and earthy muriates and 

iron be also present, which ia a very rare sulphate of lime occur together, the last is 
C98e, it may be separated by evaporating to be decomposed by means of muriate of 
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%uyttB. The precipitate ascertainB the Ditrate of lime» and muriate of lime. Re* 

veight of sulphate of lime contained in the cipitate the muriatic acid by nitrate (^ all* 

water. The estimation is then to be con- ver, which gives the proportion of muriate 

ducted as when nothing but muriates are of magnesia and of Ume. Separate the 

present; only from the muriate of lime, that magnesia by means of carbonate of lirae^ 

proportion of muriate must be deducted, and note its quantity. This gives the qusn- 

which is known to have been formed by tity of muriate of magnesia; and subtract- 

the addition of the muriate of barytes. ing the muriatic acid contained in that salt 

When muriates of soda, magnesia, and from the whole acid indicated by the pre- 

alumina are present; together with sul- cipitate of silver, we have the proportion 

phates of lime and magnesia, the water to of muriate of lime. LAsUy, saturate die 

be examined ought to be divided into two lime added to precipitate the magnesia 

equal portions. To the one portion add with nitric add. Then precipitate the 

carbonate of magnesia, till the whole of the whole of the lime by sulphuric acid; and 

lime and alumina is precipitated. Ascer- subtracting from the whole of the sulphate 

tain the quantity of lime, which gives the thus formed, that portion formed by the 

proportion of sulphate of lime. Precipitate carbonate of lime added* and by the lime 

the sulphuric acid by muriate of barytes. contained in the muriate, the residuitra 

This gives the quantity contained in the gives us the lime contauned in the original 

sulphate of mag^nesia and sulphate of lime; nitrate; and 35 gnuns of Ume form 100 of 

subtracting this last portion, we have the dry nitrate of lime. 

quantity of sulphate of magnesia. * In the year 1807, Dr. Marcet advanced 
From the second portion of water, pre* some new ideas on the art of analyzing 
oipttate all the magnesia and alumina by mineral waters, in an admirable paper on 
means of lime-water. The weight of these the water of the Dead Sea, inserted in the 
earths enables us to ascertain the weight of Phil. Transactions. '* It is satisfactory to 
muriate of magnesia and of alumina con- observe," says this excellent chemist, ^that 
tained in the water, subtracting that part Dr. Murray adopted, several years after- 
of the magpfiesia which existed in the state wards, a mode of proceedin^^ precisely 
of sulphate, as indicated by the examina- similar, and indeed that he proposed, in a 
tion of the first portion of water. After subsequent paper, a general formula for 
this estimation, precipitate the sulphuric the analysis of mineral waters, in whidi 
acid by barytes-water, and the lime by car- this method is pointed out, as likely to lead, 
bonic acid. The liquid, evaporated to to the most sccurate results. And this 
dryness, leaves the common salt. coincidence i? the more remarkable, as it 
6. It now only remains to explain the would appear from Dr. Murray not men- 
method of ascertaining the proportion of tioning my labours, that tiiey had not at 
the nitrates which may exist in waters. that time come to his knowledge.'* Phil. 

"W^ben nitre accompanies sulphates and Trans. 1819. part ii. 

muriates without any other nitrates, the The following table exhibits the compo- 

sulphates are to be decomposed by acetate sitio^ of the principal mineral waters, as 

of barytes, and the muriates by acetate of well as that of the sea. The reader will 

silver. The water, after filtration, is to be find in the Phil. Trans, for 1819, a very 

evaporated to dryness, and the residuum valuable dissertation on sea-water, by Dr, 

treated with alcohol, which dissolves the Marcet, of which a good abstract is given 

acetates, and leaves the, nitre, the quantity in the 2d volume of the Edin. Phil. JoumaL 

of which may be easily calculated. If an This philosopher shows, that in Baffin's- 

alkali be present, it ought to be previously Bay, die Mediterranean Sea, and the Tro- 

saturated with sulphuric or muriatic acid, pical Seas, the temperature of the sea cEmv- 

If nitre, common salt, nitrate of lime; mshea with the depth, according to the ob- 

and muriate of lime or magnesia, be pre- sel*vations of Phipps, Ross, Parry, Sabine, 

sent together, the water ought to be eva- Saussure, Ellis, and Peron; but that in the 

porated to dryness, and the dry mass treat- Arctic or Greenland Seas, the ten^>erdtwt 

cd with alcohol, which takes up the earthy of the sea increatea with the depth. This 

salts. From the residuum, redissolved in singular result was first obtained by Mr. 

water, the nitre may be separated, and cal- Scoresby. In a series of well conducted ex- 

culated as in the last case. The alcoholic periments, and has been confirmed by the 

solution is to be evaporated to dryness, and later observations of Lieutenants FranUiA 

^e residuum redissolved in water. Let us and Beechy, and Mr. Fisher.* 
suppose it to contain muriate of magnesia, 
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WAT WAX 

* Water (Oxygxnxxxd), or deutoxide and dilutbd it, so that it contaxned only 8 

of hydrogen. This interesting compound times its volume of oxygen. Re passed 23 

has been lately formed by M. Tbenard, and measures of it into a tube filled with met- 

an account of it published in the tenth yo- cury. He then introduced a little filmt, 

lume of the Annales de Chimie et Physique, quite white, and recently extracted iroii 

The deutoxide of biirium being dissolved blood. The oxygen begai;i instantly to be 

in water, and sulphuric acid added, the disengaged from the Water; the merciny 

protoxide of barium or barytes falls down, in the tube sunk; at the end of six minutes 

leaTing the oxygen combined with the wa- the water was completely disoxygenated; 

ter. It contains, at 32 degrees Fahrenheit for it no longer effervesced with oxide of 

when saturated, twice the quantity of oxy- silver. Having then measured the gas dis- 

gen of common water; that is to say, a engaged, he found it 176 measures = 8 

cubic inch absorbs 662 cubic inches =± -f- 22, that is to say, as much as the liquid 

224.46 gr. forming 476.98 grains, and ac- contained. This gas contained neither cat* 

3uires a specific gravity of 1.453. Hence bonic acid nor azote. It was pure oxygen. 

.0 in volume, becomes apparently 1.3; The same fibrin placed in contact With new 

Containing 1324 volumes of oxygen; and portions of oxygenated water, acted in the 

1 therefore contains very nearly 1000 vo- same manner, 
luroes. ' Urea, albumen, liquid or solid, and gelt- 

In consequence of this great density, tin, do not disengage oxygen fV'om water, 
when it is poured into common water, we even very much oxygenated. But the ti»- 
see it fall down through that liquid like a sue of the lutigs cut into thin slices, and 
sort of sirup, though it is very soluble in well waslied; that of the kidneys and the 
it. It attacks the epidermis almost in- spleen, drive the oxygen out of the water, 
•tantly, and produces a prickling pain, the wi^ as much facility, at leasts as fibrin does, 
duration of which varies, according to the The skin and the veins possess the same 
quantity of the liquid applied to the skin, property, but in a weaker degree. Hiese 
If this quantity be too great, or if the li- results are equally interesting and myste- 
quid be renewed, the skin itself is attack- rious. For a valuable application of oxy- 
ed and destroyed. When applied to the genated water, see Paimts.* 
tongue, it whitens it also, thickens the sa- * Wavellite. Colour grayish-white, 
liva, and produces in the organs of taste a Imitative and crystallized, in very oblique 
sensation difficult to express, but one which four-sided prisms, flatly bevelled on the 
approaches to that of tartar emetic. Its e,xtremities. or truncated on the obtuse In- 
action on oxide of silver is exceedingly vi- tend edges. Shining, pearly. Fn^poaenis 
olent. Every drop of the liquid let fall on wedge-shaped. ^ Translucent. As bard as 
the dry oxide, produces a i eal explosion; fluor spar. Brittle. Sp. gr. 2.3 to 2.8. Its 
and so much heat is evolved, that if the constituents are, alumina 70, lime 1.4, wa- 
experiment be made in a dark place, there ter 26.2.— i^ax^; It is said to contain also 
is a very sensible disengagement of light, a smadl quantity of fluoric acid. It occurs 
Besides the oxide of silver, there are se- in veins along with fluor spar, quartfe^ 
veral other oxides, which act with violence tin-stone, and copper pyrites in granite, 
on oxygenated water; for example the per- at St. Austle in Cornwall. At Bamsta- 
oxide of manganese, that of cobalt, the ble in Devonshire, where it was first 
oxides of lead, platinum, gold, iridium, found by Dr. Wavell, it traverses slate- 
rhodium, palladium. Several metals in a clay, in the form of small contemporaoe- 
state of extreme divisio^n, occasion the ous veins. It has been found in rocks of 
same phenomenon; such as silver, plati- slate-clay, near Loch Humphrey, Dombar- 
num, gold, osmium, iridium,.rhodium, pal- tonshire.* 

ladium. In all the preceding cases, it is Wax is an oily concrete matter gathered 

always the oxygen united to the water, by bees from plants. Proust says, that the 

which is disengaged, and sometimes like- . bloom on fruit is real wax; and tliat it is 

wise that of the oxide; but in others, a por- wax spread over, les^ves, which prevents 

tion of the oxygen unites with the metal them froih being wetted, as on the cab- 

itself. This is the case when arsenic, mo- bage-leaf. He likewise finds it in the fb- 

lybdenum, tungsten, or selenium is em- cula of some vegetables, particularly in 

ployed. These metals are often acidified that of the small house-leek, in which it 

with the production of light. abounds, s Huber, however,, asserts, fitmi 

The acids render the oxygenated water his observations, that the wax in bee-hives 

more stable.. Gold in a state of extreme is an artificial production, made by the 

division acts with great force on pure oxy- bees from honey; that they cannot procure 

genated water; yet it has no action on that it, unless they have honey or sugar for the 

liquid, if it be mixed with a little sulphu- purpose; and that raw sugar anords more 

ric acid. than honey. 

M. Thenard took pure oxygenated water. It was long considered as a resin^ from 
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some properties common to it with resins, low fusibility of wax. Wax is very useful, 

Uke t}|em, it furnishes an oil and an acid especially as a better material than any 

by distillation, and is soluble in all oils; but other for candles. 

in several respects it differs sensibly from Wax may. be deprived of its natural yel* 

x«sins. Like these, wax has not a strong low disagreeable colour, and be perfectly 

aromatic taste and smell, but a very weak whitened by exposure to the united action 

smelU And when pure, no taste. With the 'of air and water, by which method the 

heat of boiling watet, no principles are colourof many substances- may be destroy- 

distilled from it; whereas, with that heat, ed. 

some essential oil, or at least a spiritus The art of bleaching wax consists in in- 
rcsctor, is obtained from every resin. , Far- creasing its surface; for which purpose it 
ther, WAX is less soluble in alcohol. ' If wax must be melted with a degree of heat not 
be distilled with a heat greater than that sufficient to alter its quality, in a caldron so 
of boiling water, it may be decomposed, disposed, that the melted wax may flow 
but not so easily ks resins can. By this gradually through a pipe at the bottom of 
distillation a small quantity of water is first the caldron into a large tub filled with wa- 
sepi^rated from the wax, and then some ter, in which is fitted a large wooden cylin- 
very volatile and very penetrating acid, ac- der, that turns continually round its axis, 
companied by a. small quantity of a very and upon which the melted wax falls. As 
fluid and very odoriferous oil. As the dis- the surface of this cylinder is always moist- 
tillation advances, the acid becomes more ened with cold water, the wax falling upon 
and more strong, and the oil more and it does not adhere to it, but quickly be- 
more thick, till its consistence is such, that comes solid and flat, and acquires the form 
it becomes solid in the receiver, and is then of ribbands. The continual rotation of the 
called butter of wax. When the distilla- cylinder carries off these ribbands as fast 
lion is finished, nothing remains but a small as they are formed, and distributes them 
quantity of coal, which is almost incom- through the tub. When all the wax that 
bustible< is to be whitened is thus formed, it is put 
Wax cannot be kindled, unless it is pre- upon large frames covered with linen cloth, 
viously heated and reduced into vapours; vrhich are supported about a foot and a half 
in which respect it resembles fat oils. The above the ground, in a situation exposed to 
Oil and butter of wax may by repeated dis- the air, the dew, and the sun. The thick- 
tillattons be attenuated and rendered more ness of the several ribbands, thus placed 
and more fluid, because some portion of upon the frames, ought not to exceed an 
acid is thereby separated from these sub- inch and a half, and they ought to be 
stances; which enect is similar to what moved from time to time, that they may 
happens in the distillation of other oils and all be equally exposed to the action of the 
oily concretes: but this remarkable effect air. If the weather be favourable, the co- 
attends the repeated distillation of oil and lour will be changed in the space of some 
butter of wax, that they become more and days. It is then to be re-melted and form- 
more soluble in alcohol; and that they never ed into ribbands, and exposed to the action 
acquire greater consistence by evaporation of the air as before. These operations are 
of their more fluid pans. Boerhaave kept to be repeated till the wax is rendered per- 
butter of wax in a glass vessel open, or fectly white, and then it is to be melted 
carelessly closed, during twenty ' years, into cakes, or formed into .candles, 
without acquiring a more solid consistence. * Wax is composed, according to MM. 
It may be remarked, that wax, its butter, 6ay-Lussac and Thenard, of 
and its oil, differ entirely froni essential Oxygen, 5.544 
oils and resins 'in all the above mentioned Hydrogen, 12.672 
properties, and that in all these they per- Carbon, 81.784 
fectly resemble sweet oils. Hence Macquer ___.^ 
concludes, tliat wax resembles tesins only 100.000 
in being an oil rendered concrete by an See Cerin.* 

acid; but that it differs essentially from Wax is employed for many purposes in 
these in the kind of the oil, which in resins several arts. It is also used in medicine as 
is of the nature of essential oils, while in a softening, emollient, and relaxing reme- 
vax and in other analogous oily concretions dy: but it is only used externally, mixed 
(as butter of milk^ butter of cocoa, fat of with other substances. 
animals, spermaceti, and myrtle-wax) it is W£li>, or Woald (reseda lutecrfa, 
of the nature of mild, unctuou% oils, that Linn.), is a plant cultivated in Kent, Here- 
are not aromatic, and not volatile, and are fordshire, and many other parts of this 
obtained from vegfetables by expression. kingdom. The whole of the plant is used 
It seems probable, that the acidifying for dyeing yellow; though some assert, that 
principle, or oxygen, and not an actual acid, the. seeds only afford the colouring matter, 
may be the leading cause of the solidity^ or Tvft> sorts of weld are distuiguished: tb(s 
VoL.IL 44 
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bastard, or wild, which f^rows naturally in more of the alkaline solatipn it adJdedt tfie 

the fields; and the cultivated, the stalks of effect of which is to give the colour a fgM. 

which afe smaller, and not so high. For cast, and to render it deeper. In this way 

dyeing, the latter is preferred, it abound- the process is to be continued, until the 

ing more in colouring matter. The more silk has attained the desired shade: theal- 

slender the stalk, the more it is valued. kaline solution may also be added akmi^ 

When the weld is ripe, it is pulled, dried, with the second decpction of the weld, A 

and made into bundles, in which state it is ways taking care» that ^he bath is not too 

used. hot 

The yellow communicated to wool by If we wish to produce yellows with more 

weld has little permanency, if the wool be of a gold or jonquille colour, a quantity of 

not previously prepared by some mordant, anotta proportioned to the shade requMl 

For this purpose alum and tartar are used, must be added to the bath along widi the 

by means of which this plant gives a very alkali. 

pure yellow, which has the advantage of A water-colour, called weld-yellow, it 

being permanent. much used by paper hang^g manulacta- 

For the boiling, which is conducted in rers. This is the colouring mjrtter of weld 

the common way, Hellot directs four ounces precipitated with an earthy base. The ftl- 

of alum to every pound of wool, and only lowing is given in the Philosophical Magi- 

one ounce of tartar: many dyers, however, sine as a method of preparing it very niie: 

use half as much tartar as alum. Tartar -^Into a copper vessel put four pounds of 

renders the colour paler, but more lively, fine washed whiting and as much toft ws- 

For the welding, that is, for the dyeing ter, and boil them together, stirring then 

with weld, the plant is boiled in a fresh with a deal stick, till the whole forms t 

bath, enclosing it in a bag of thin liiien, and smooth mixture: then add graduatUy twelve 

keeping it from rising to the top by means ounces of powdered alum, stilt stirring, 

of a heavy wooden cross. Some dyers boil till the effervescence ceases, and the whole 

it till it sinks to the bottom of the copper, is well mixed. Into another copper pat 

and then let a cross down upon it: others, any quantity of weld, with the roots upper- 

When it is boiled, take it out with a rake most^ pour in soft water enoti|^h to cover 

and throw it away. every part containing seed; let it boil, but 

Hellot directs five or six pounds of weld not more than a quarter of an hour; take 

for every pound of cloth; but dyers seldom out the weld, and set it to drain, and pass 

Use so much, contenting themselves with the whole of the liquor through fiaaaeL 

three or four pounds, or even much less. To the hot mixture of earth and w;ater, add 

To dye silk plain yellow, in general no as much of this decoction as will produce 

other ingredient than weld is used. The a good colour, keep it on the Bre till it 

silk ought to be scoured in the proportion boils, and then pour out into a deal or 

of twenty pounds of soap to the hundred, earthen vesseL The next day the liquor 

and afterward alumed and refreshed, that may be decanted, and the colour dried on 

is, washed after the aluming. chalk. 

A bath is prepared with two pounds of Welter's Tube. See Labokatort. 

weld for each pound of silk, which after a • Werji erite. JF'oliated ScapoSie^* 

quarter of an hour's boiling is to be passed * Wheat Flour. See Gluteit and 

through a sieve or cloth into a vat: when it Zimome.* * 

is of such a ten^perature as the hand can Wheat. See Bread, Glutev, 

bear, the silk is put in, and turned till the Starch. 

colour is become uniform: during this ope- * Whet-Slate. Colour greenish-gray, 
ration the weld is boiled a second time in Massive. Feebly glimmering. Fracture 
fresh water; about half of the first bath is slaty in the largos splintery in the small, 
taken out, and its place supplied by a fresh Fragments tabular. Translucent on the 
decoction. This fresh bath may be used a edges. Streak grayish^white. Soli in a low 
little hotter than the former? too great a degree. Ffeels rather greasy. Sp. gr. 2.722. 
degree of heat, however, must be avoided. It occurs in beds in primitive and transition 
that no part of the colour already fixed c)ay-slate. It is found at Seifersdorf nesr 
may b^ dissolved; it is to be turned as be- Freyberg. Very fine varieties are brought 
fore, and in the mean time a quantity of from Turkey, called Honestones. Itisoaed 
the ashes of wine-lees is t6 be dissolved in for sharpenmg steel instruments.* 
a part of the second decoction; the silk is Whey. The fluid part of milk which re- 
to be taken out of the bath, that more or mains after the curd has been separated, 
less of this solution may be put in, accord- See Milk. It contains a saccharine mat- 
ing to the shade required. After it has ter, some butter, and a small portion of 
been turned a few times, a hank is wrung cheese. 
. with the pin, that it may be seen whether * Whiskey. Dilute Jik^hoi, wluchaet^ 
the colour be sufficiently ftill, and have the and Distillation.* 
proper gold cast: if it should not, a litde Whitb Coffbk. See Tvtbvag. 
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White, Spanish, and White Leap, and is so rarefied, that it frequently over- 
see Cbkuse. flows the vessel containing it, if this be 

Whiting. Chalk; cleared of its grosser nearly full. An intestine motion is excited 

imparities, then ground in a mill, and made among its parts, accompanied with a small 

up into small loaves, is sold under the name hissing noise and evident ebullition. I'he 

^ whiting. bubbles rise to the surface, and at the same 

WiHB. Chemists give the name of wine time is disengaged a quantity of carbonic 

la gpeneraJ to all liquors thrt have beqome acid of such purity, and so subtle anddan- 

flpiritnous by fermentation. Thus cider, gerous, that it is capable of killing instantly 

beer, hydromel. or mead,' and other similar men and animals exposed to it in a place 

liquors, are wines. where the air is not renewed. The skins. 

The principles and theory of the fermen- stones, and other grosser matters of the 

.tsticm ^ which produces tliese liquors are grapes are buoyed up by the particles of 

essentially the same. The more general disengaged air that adhere to their surface, 

principles we have explained un&r the are variously agitated, and are raised in 

artiele Fjermbntatioit. form of a scum^r soft and spongy crust. 

All those nutritive, vegetable, and animal that covers the whole liquor* During the 

matters, which contain sugar ready formed, fermentation this crust is frequently raised, 

we suacepttble of the spirituous ferments- and broken by the air disengaged from the 

tioDi llius wine may be made of all tlie liquor which forces its way through it; af- 

jaiees of plants, the sap of trees, the infu- terward the crust subsides', and becomes 

sions and decoctions of farinaceous vege- entire as before. 

tjjiles, the milk of frugivorous animals; These effects continue while the fermen- 

und lastly, it may be made of all ripe- sue- tation is brisk, and at last gradually cease: 

culent fruits; but all these substances are then the crust, being no longer supported, 

not equally proper to be changed into a falls in pieces to tlie bottom, of the liquor 

good and generous wine. At this time, if we would have a strong 

As the producjtion of alcohol is the result and generous wine, all sensible fermenta- 

of the spirituous fermentation, tiiat Wine tion must be stopped. This is done by 

maj be considered as essentially the best, pgtting the wine into close vessels, and 

which contains most alcohol. But of all carrying these into a cellar or other cool 

•ubstsnoea susceptible of the spirituous place. 

fermaitation, none is capable of being con- - Afler this first operation, an interval of 

▼erted into so good wine, as the juice of repose takes place, as is indicated by the 

the grapes of France, or of other countries cessation of the sensible effects of the spi- 

tbat are nearly in the same latitude, or in rituous fermentation; and thus enables ua 

the same temperature. The g^pes of hot- to preserve a liquor no less agreeable in its 

ter countries, an4 even those of the south- taste, thiin useful for its reviving and nutri- 

em provinces of France, do indeed furnish tive qualities when drank moderately. 

wines, that have a more agreeable, that is If we examine the wine produced by this 

more of a saccharine taste; but t^ese wines, first fermeptation, we shall find, that it dif^ 

though they are sufficiently strong, are not fers entirely and essentially from the juice 

so spirituous as those of the provinces near of grapes before fermentation. Its sweet 

the taiddle of France: at least, from these and saccharine taste is changed into one 

latter wines tlie best vinegar and brandy that is very different, though still agreea. 

are made. As an example, therefore, of hie, and somewhat spirituous and piquant. 

spirituous fermentation in general, we shall It has not the laxative quality of must, but 

describe the methcd of making wine from affects the head, and occasions, as is well 
tiie juice of the grapes of France. , known, dmnkenness. Lastly, if.it be dis- 

This juice, when newly expressed, and tilled, it yields, instead of the insipid water 

before it has Jaegun to ferment, is called obtained from must by distillation with the 

most, and in common language sweet wine, heat of boiling water, a volatile, spiritu.. 

It is turbid, has an agreeable anci very sac- ous, and inflammable liquor called spirit of 

eharine taste. K is very laxative; and when wine, or alcohol. This spirit is conse- 

drank too freely, or by persons disposed to quently a new being, produced by tlie kind 

diarrhceas, it is apt to occasion these dis- of fermentation called the vinous or spi* 

orders. Its consistence is somewhat less rituous. See Alcohol. 

flvid than that of water, and it becomes When any liquor undergoes the spiritu- 

almost of a pitchy thickness when dried. ous fermentation, all its pans seem not to 

When' the must is pressed,- from the ferment at the same time; otherwise the 

grapes, and put into a proper vessel and fermentation would probably be very quick- 

place, witli a temperature between fifty-five ly completed, and the appearances would 

and sixty degrees, very sensible effects are be much more striking: hence, in a liquor 

produced in it, in a shorter or longer time much disposed to fermentation, this motion 

according to the nature of the liquor, and is more quick and simultaneous than in 

the espOstre of th^ place. It then swcUfli aaothcr liquor less disposed. Experience 
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has shown, thftt a wine, the fermentation of and meliorate the wine, if the senttble ftr- 

which 18 very slow and tedious, is never mentation have rcgulatly proceeded, and 

good or very spirituous; and- therefore, been stopped in due time. We know cer- 

when the weather is too cold, the fermen- tunly, that if a sufficient time have not 

tation is usually accelerated by heating the been allowed for the first period of the ier- 

place in which the wine is made. A pro* mentation, the unfermented matter that 

posal has been made by a person very in- remains, being in too large a quantity, will 

tellig^nt in economical affairs, to apply a then ferment in the bottles, or close ves- 

greater than the usual heat to accelerate sels in which the wine is put, and will oc-> 

the fermentation of the wine, in those years casion effects so much more sensible, as 

in which grapes have not been sufficiently the first fermentation.sball have been sooner 

ripened, and when the juice is not suffi- interrupted: hence these wines are always 

ciently disposed to fermentation. turbid, emit bubbles, and sometimes brea^ 

A too hasty and violent fermentation is the bottles, from the l**^ quantity of air 
perhaps also hurtful, from the dissipation disengaged during the fermentation, 
and loss of some of the spirit; but of this We have an instance of these effects in 
we are not certain. However, we may dis- the wine of Champagne, and in others^ of 
tinguish in the ordinary method of making the same kind. The sensible fermentation 
wines of grapes, two periods in the fer* of these wines is interrupted, or rather sup- 
mentation; the first of which lasts during pressed, that they may have this sparkling 
the appearance of the sensible effects above quality. It is well known, that these wines 
mentioned, in which the greatest number make the corks fly out of' the bottles; (hat 
of fermentable particles ferment. After this they sparkle and froth when they are pour- 
first effort of fermentation, these effects ed into glasses; and lastly, that they have 
sensibly diminish, and ought to be stopped, a taste much more lively and more piquant 
for reasons hereafter to be mentioned. The than wines that do not sporicle: but this 
fermentative motion of the liquors then sparkling quality, and all the eflects de- 
ceases. The heterogeneous parts, that were pending on it, are only caused by a consi- 
suspended in the wines by this motion, and derable quantity of carbonic acid ga8,^iHiidi 
render it muddy, are separated, and form is disengaged during the confined fennent- 
a sediment called the lees; after which the ation', that the wine has undergone in close 
wine becomes clear; but though the opera- vessels. This air not having an opportunity 
tion is then considered as finished, and the of escaping, and of being dissipated as fast 
fermentation apparently ceases, it does not as it is disengaged, and being interposed 
Teally cease; and it ought to be continued betwixt all the parts of the wine, combines 
in some degree; if we would have good in some, measure with them, and adheres 
wine. in the same manner as it does to certiun 

In this new wine a part of the liquor pro- mineral waters, in which it produces near- 
bably remains, that has not fermented, and ly the same effects. When this air is en- 
which afterward ferments, but so very slow- tirely disengaged from these wines, they 
ly, that none of the sensible effects pro- no longer sparkle, they lose their piquancy 
duced in the first fermentation are here of taste, become mild, and even almost in- 
perceived. The fermentation therefore still sipid. 

continues in the wine, during a longer or Such are the qualities that wine acquires 

shorter time, although in an imperceptible in time, when its first fermentation has not 
manner; and this is the second period of continued sufficiently long. These quali- 

the spirituous fermentation, which may be ties are given purposely, to certain kinds 

called the imperceptible fermentation. We of wine, to indulge taste or caprice; but 

paay easily perceive, that the effect of this such wines ar^ supposed to be unfit for 

imperceptible fermentation is the gradual daily Use. Wines for daily use ought to 

increase of the quantity of alcohol. It has have undergone so completely the -sensible 

also another efi'ect no less advantageous, fermentation, tliat the succeeding fennen- 

Damely, the separation of the acid salt called tation shall be insensible, or at least ezceed- 

tartai* from the wine. This matter is there- ingly little perceived. Wine, in which the 

fore a second sediment, that is formed in first fermentation has been too far advanced, 

the wine, and adheres to' the sides of the is liable to worse inconveniences than that 

containing vessels. As the taste of tar- in which the first fermentation has been 

tar is harsh and disagreeable, it is evi- too quickly suppressed; for every fisrmen- 

dent, that the wine, which by means of the table liquor is from its nature in a continual 

insensible fermentation has acquired more intestine motion, more or less strong ac- 

ialcohol, and has disengaged itself of the cording to circumstances, from the first 

greater part of its tartar, ought to be much instant of the spirituous fermentation till 

better and more agreeable; and for this it is completely purified: hence from the 

reason chiefly old wine is universally pre- time of the completion of the spirituotis 

ferable to new wine. fermentation, or even befbre, the wine be- 

Butifisensiblefermentation can only irfpen gins to undergo the acid or atetoos fer- 
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idefitatioii. This acid fermentation is very 
slow and insensible, when the wine is in- 
cluded in very close vessels, and in a cool 
place; but it g^radually advances, so that 
in a certain time the wine, instead of be- 
in^ improved, becomes at last sour. This 
evil cannot be remedied; because the fer- 
mentation may advance, but cannot be re- 
rerted. 

Wine-merchants, therefore, when their 
wines become sour, can only conceal or ab- 
sorb this acidity by certain substances, as 
by alkalis and absorbent earths. But these 
sabstances give to wine a dark greenish 
colour, and a taste which, though not acid, 
is somewhat disagreeable. Besides, cal- 
careous earths accelerate considerably the 
total destruction and putrefaction of the 
wine. Oxides of lead, having the property 
of forming with the acid of vineg^ a salt 
of an agreeable saccharine taste. Which 
does not alter the colour of the wine, and 
which besides has the advantage of stop- 
ping fermentation and putrefaction, might 
be very well employed to remedy the aci- 
dity of wine, if lead and all its prepara- 
tions were iiot pernicious to health, as they 
occasion most terrible colics, and .even 
death, when taken internally. We cannot 
beUeve that any wine-merChant, knowing 
the evil consequences of lead, should, for 
the sake of gain, employ it for the purpose 
mentioned; but if there be any such per- 
sons, they must be considered as the poi- 
soners and murderers of the public At 
Alicant, where very sweet wines are made, 
it is the practice to mik a littie lime with 
the grapes before they are pressed. This, 
however, can only neutralize the acid al- 
ready existing in the grape. 

If wine contain litharge, or any' other 
oxide of lead, it may be discovered by 
evaporating some pints of it to dryness, 
and melting the residuum in a crucible, at 
the bottom of which a small button of lead 
may be found after the fusion: but an easier 
and more expeditious proof is by -pouring 
into the wine some liquid sulphuret. If 
the precipitate occasioned by this addition 
of the sulphuret be white, or only coloured 
by the wine, we may know, that no lead is 
contained in it: but if the precipitate be 
dark coloured, brown, or blackish, we may 
conclude, that it contains lead or iron. 

The only substances that cannot absorb 
or destroy, but cover and render support- 
able the sharpness of wine, without any 
inconvenience, are sugar, honey, and other 
saccharine alimentary matters; but they 
can succeed only when the wine is very 
little acid, and when an exceeding small 
quantity only of these substances is suffi- 
cient to produce the desired effect; other- 
wise the wine would have a sweetish, tart, 
and not agreeable taste. 
Jhrom what is here 8ai4 concerning the 



aoesc^cy of wine, we may conclude, that 
when this accident happens, it cannot by 
any good method be remedied, and tliat 
nothing remains to be done with sour wine 
but to sell it to vinegar-makers, as all ho- 
nest wine-merchants do. 

* As the fhutt of the grape contains a 
notable proportion of tartar, which our cur- 
rant and gfooseberry juices do not, I have 
been accustomed, for many years, to re- 
commend in my lectures, the addition of 
a small portion of that salt to our mutt, to 
make it ferment into a more genuine wine. 
Dr. M'Culloch has lately prescribed the 
same addition in his pc^iUar treatise on 
the art of making wine. 

The following is Mr. Brande'a valuable 
table of the qusditity of spirit in different 
kinds of wine:— 

Proportion of 
opirit per ceni 
by measure, 

1. Lissa, • - <...... 26.47 

Ditto, 24.35 

Average, 25.41 

2. Raisin wine, - . • . - . 26.40 

Ditto, - - 2577 

' Ditto, 23.20 

Average, 25.12 

3. Marsala, - 26.3 

Ditto, - 25.5 

Average, 25.9 

4. Madeira, - 24.42 

Ditto, 23.93 

Ditto (Sircial) 21.40 

Ditto, - - - 19.24 

'Average, 22.27 

5. Currant wine, - 20.55 

6. Sherry, 19.81 

Ditto, 19.83 

Ditto, 18.79 

Ditto, 18.25 

Average, 19.17 

7. Teneriffe, - 19.79 

8. Colares, 19.75 

9. Lachryma Christi, - - - - 19.70 

10. Constantia, white, - - - - 19.75 

11. Ditto red, - ----- 18.92 

12. Lisbon, 18.94 

13. Malaga, (1666) 18.94 

14. Bucellas, 18.49 

15. Red Madeira, 22.30 

Ditto, 18.40 

Average, 20.35 

16. Cape Muschat, 18.25 

17. Cape Madeira, 22.94 

Ditto, 20.50 

Ditto, 18.11 

Average, 20.51 

18. Grape wine, 18.11 

19. Calcavella, 19.20 

Ditto, 18.10 

Average, 18.65 

20. Vidonia, 19.25 

21. Alba Flora, 17.26 

22. Malaga, -.----,- 17.26 
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PnpTtion tf grows wild in some, psrts of Fntnee, and. 

tpirii per cent on the coasts of the Baltic Sea; the wiid 

iy meoBure. woad» and that which is cultiTated for the 

23. White Hermitage, 17.43 use of the dyers» appear to be tl^ same 

24. RoasilloD, 19.00 species of plant. 

Ditto 17.26 The preparation of woad for dyeings as 

Average, 18.13 practised in France, is minutely described 

25. Claret, 17.11 by Astruc, in his Memoirs for « Natural 

Ditto . 16.33 History of Languedoc— The plant puts 

Ditto . 14.08 forth at first ftveor six upright leaves about 

Ditto 12.91 a foot long and sis inches broad; when 

Average, 15.10 these hang downwards, and turn y^Iow, 

26. Malmsey Madeira, .... 16.40 they are fit for gathering; five crops are 

27. Lunel, 15.52 gathered in one year. The leaves are car- 

28. Sheraaz, 15.52 ried directly to a mill, much resembling the 

29. Syracuse, 15.28 oil or tan -mills, and ground into a smooth 

30. Sauteme, . 14.22 paste. If this process were deferred fiir 

SI. Burgundy, ....... 16.60 some time, they would putrefy, and send 

Ditto 15.22 forth an insupportable stench. The paste 

Ditto 14.53 is laid in heaps pressed close and smooth. 

Ditto - 11.95 and the blackish crust, which forms on the 

Average, 14.57 outside, reunited if it happen tQ crack: if 

32. Hock, 14.37 this were 'neglected, little worms would be 

Ditto 13.00 produced in the cracks, and the woad would 

Ditto (old in cask) .... 8.88 lose part of its strength. After lying for 

Average, ]2i08 fifteen days, the heaps are opened, the 

33. Nice, 14.63 crust rubbed and mixed with the inside, 

34. Barsac, 13.86 . and the matter formed into oval ball^ 

35. Tent, 13.30 which are pressed close and solid in wnod- 

36. Champagne, (still) . . ^ . 13.80 en moulds. These are dried upon hordlesr 

Ditto (sp&rkling) . . . 12.80 in the sun they turn black on the outside^ 

Ditto (red) 12.56 in a close place yellowish, especially if the 

Ditto (ditto) 11.30 weather be rainy. The dealers in this com- 

Average, 12.61 modity prefer tht first, though it is said 

37. Red Hermitage, 12.32 the workmen find no considerable difie- 

38. Yin de Grave, ...... 13.^4 rence between the two. The good balls 

Ditto ...... 12.80 are distinguished by their being weighty* 

Average, 13.37 of a pretty agreeable smell, and, when rub- 

39. Frontignac, ....... 12.79 bed, of a violet colour within. 

40. Cote Rotie 12.32 For the use of Xht dyer, these balls re- 

41. Gooseberry wine, 11.84 quire a farther preparation; they are beaten 

42. Orange wine,— average of six sam- with wooden mallets, on a brick or stone 

pies made by a London manu- floor, ipto a gross powder, which is heaped 

facturer, 11.26 up in the middle of the room to the height 

43. Tokay, 9.88 of four feet, a space being left for passing 

44. Elder wine, ....... 9.87 round the sides. The powder moistened 

45. Cyder, highest average, .... 9.87 with water ferments, grows hot, and throws 
E^tto, lowest ditto . . . 5.21 out a thick fetid fimie. It is shovelled 

46. Perry, average of four samples, 7.26 backward and forward, and moistened ev* 

47. Mead, 7.32 ery day for twelve days; after which it is 

48. Ale (Burton) . 8.88 stirred less frequently, without watering; 

Ditto (F^nburgh) ..... 6.20 and at length made into a heap for the 

Ditto (Dorchester) .... 5.56 dyer. 

Average, 6:87 The powder thus prepared gives only 

49. Brown stout, 6.80 brownish tinctures of dinerent shades to 

50. London Porter (average) ^ . . 4.20 water, to alcohol, to ammonia, and to fixed 

51. Ditto small beer, (ditto) . . . 1.28 alkaline lixivia; rubbed on paper, it com- 

52. Brandy, 53.39 nmnicates a green stain. On diluting the 

53. Rum, ...'..... 53.68 powder with boiling water, and, after stand- 

54. Gin, k . . 51.60 ing for some hours in a close vessel, adding 

55. Scotch Whiskey, ..... 54.32 about one-twentieth its weight of lime new- 

56. Irish ditto 53.90 ly slaked, digesting in a gentle warmth, 

and stirring the whole together every three 

* WiTHERiTE. Carbonate of barytes. or' four hours, a new fermentation beginsi 

See Heavy-Spar.* a blue froth rises to the surface, and the 

Woad, Isatis, Glastum, is a plant which liquor, though it appears itself of a reddish 
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'coloar, dyes vooHen of a green; whicb» daced by the infusion of ^lls. A plate of 

Uke the green from indigo» changes in the zinc throws down a black metallic powder 

air to a blue. This is one of the nicest from the solution of this metal in muriatic 

processes in the art of dyeing, and does acid. Prussiate of potash throws down a 

not well succeed in the way of a small ex- pearl-gray precipitate, 

periment Nitric acid dissolves with facility both 

* WoDANiuM. A new metal recently the metal and its oxide, and the solution 

dlscoTered by I^impadius in the mineral , yields colourless needle-form crystals, 

called JF^odan pyritea. This metal has a which readily dissolve in water.— 6i2&er/'« 

bronze-yellow colour simili^r to that of co- Annalen. der Phy»k, SeptemBer 1818.* 

bait glance; and its sp. gr. is 11.470. It is * Wood an Pyrites. See Ores of 

malleable; its fracture is hackly; it has the Wosanium.* 

bardnesB of fluor spar; and is strongly at- * Wood (Or al). See Opal.* 

tracted by the magnet. Wood (Rock). Theligniform asbestus. 

It is not tarnished by exposure to the * Wood-stone. A sub-species of horn- 

atmiosphere at the common temperature; stone.* 

but when heated it is converted into a black * Wood-tin. See Ores of Tin.* 

CfXide. WooTz. The metal extracted from some 

The solution of this metal in acids M co- kind of iron ore in the East Indies, appa- 

lourless; or at least has only a slight wine- rently of good quality. It contains more 

yellow tinge^ Its hydrated carlxmate is also carbon than steel, and less than cast iron, 

white. The hydrate, precipitated by caus* but from want of skill in the management 

tic ammonia* is indigo-blue. is far from homogeneous. — Phil Trana. 

Keither the alkaline phosphates nor ar- * Wort. See Beer, Distill a tion, 

seniates^ occasion any precipitate, when and Fermentation.* 

dropped into a saturated solution of this * Wolfram. See Orbs of Tuncs- 

laetal in aa acid; nOr is any precipitate pro- tek.* 



♦ "^ANOLITE. Axinite.* earth with much heat, leaving the silex, 

X * Yeast. See Fbriibntatiok, and the highly oxided iron, undissolved. 

and Bread.* . Mix the two liquors, evaporate them to 

* Yellow Earth. Colour ochre-yel- dryness, tedissolve, and filter, which will 
low. Massive. Dull.. Fracture slaty or separate any silex or oxide of iron that may 
earthy. Streak somewhat shining. Opaque, have been left. A few drops of a solution 
Soils slightly. Soft Easily frangible. Ad- of carbonate of potash will separate any 
heres to the tongue. Feels rather greasy, lime that may be present, and a cautious 
Sp. gray. 3»24. Before the blow-pipe it is addition of hydrosulphuret of potash will 
converted into a black and shining enamel, throw down the oxide of manganese that 
Its constituents are, silica 92, alumina 2, may have been left; but if too much be 
lime 3, iron 3w--^^af-6t»'^^ It is found employed, it will throw down the yttria 
at Wehraw in Upper Lusatla, Where it is likewise. Lastly, the yttria is to be preci- 
associated with clay and clay-ironstone, pitated by pure ammonia, well washed, and 
When burnt, it is sold by the Dutch as a dried. 

pigment, under the name of English red. Yttria is perfectly white> when not con- 
It was used as a yellow paint by the an- taminated with oxide of manganese, from 
cients.* which it is not easily freed. Its specific 

* Yenite. Lievrite.* gravity is 4.842. It has neither taste nor 
Yttria. This is a new earth, disco- smell. It is infusible alone; but with borax 

vered in 1794 by Prof. Gadolin in a stone melts into a transparent glass, or opaque 

firom Ytterbiy in Sweden. See Gaddli- white, if the borax were in excess. It is 

vxTE. insoluble in water, and in caustic fixed al- 

It may be obtained most readily by fusing kaUs; but it dissolves in carbonate of am- 

the gadolinite with two parts of caustic monia, though it requires five or six times 

potaah, washing the mass with boiling wa- as much as glucine. It is soluble in most 

ter, and filtering the liquor, which is of a of the acids. I'be oxalic acid, or oxalate 

fine green. This liquor is to be evapora- of ammonia, forms precipitates in its solu- 

ted, till no more onde of manganese falls lions perfectly resembUng the muriate of 

down from it in a black powder; after silver. Prussiate of potash, crystalHzed 

which the liquid is to be saturated with and redissolved in water, throws it down 

nitric acid. At the same time digest the in white grains; phosphate of soda, in white 

sediment, that was not dissolved, in very gelatinous flakes; infusion of galls, in 

4iUite nitric add, which will dissolve the brown flocks. 
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SttBUt chenitts are indined to consider 1. Many of them are inscduble in water, 

yttria rather aa rf metallic than aa an earthy 2. Precipitates aie occasioned in thoie 

sabstance, their reasons are its specific jfra- which dissolve, by phosphate of soda, car* 

▼ity, its forming coloured salts, and Its pro- bonate of soda, oxalate of ammonia, tar- 

perty of oxygenizing muriatic acid after it ^j.^^^ of potash, and ferropruasiate of pot-- 

has undergone a long calcination.— CreO"* j^j)^ 

Chem. Afm.^Scherer'B J^um.^Afmalea de 3 j^ ^^ ^^^p^ ^j^^ sweet-tasted soluble 

•^iJu ^4. ' • * ^ 4^ -•♦k ^f— a;..« sulphate of yttria, the other salts of this 

-When yttria is treated with potassium ^^^ ^^^^^^j^ ^^^ ^^^ ^^ ^^ ^^^ ,^ 

m the same manner as the other eartns, ^^j^, solubilifv * 

-similar results are obtained; the potassium •'' 

becomes poUsh, and the earth ^ains ap- • Yttro-Tantalitb. An ore of Tajt- 

pearances of metallization, so Uiat it is talum. 

scarcely to be doubted, says Sir U. Davy, * Yt trover its. Colours reddish 
that yttria consists of inflammable matter, and grayish-white, and violet-blue. Mas- 
metallic in its nature, combined with oxy- sive, and in crusts. Cleavage indistinfrt. 
gen. According to Klaproth, SS parta of Opaque. Yields to the knife. Scratcbes 
yttria combine with 18 parts of carbonic fluor. Sp. gr. 3.447. Its constituenU are, 
acid; consequently, if it be supposed that oxide of cerium 13.15, yttria 14.6, lime 
the carbonate of yttria consists of one 47.77, fluoric acid 24.45. — Berzeliua, It 
prime proportion of earth and one of acid, has hitherto been found only at Finbo, near 
Its prime equii^ent will be 8.403; and that Fahlun in Sweden, imbedded in quartz, or 
of its metallic basis probably 7:^- '^^ incrusting pyropbysalite.^ 
salts of yttria have the following general 
characters.— 
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ZAFFRB, 9r SAFFRE, is the residuum disappear, when there is formed an acute 

of cobalt, after the sulphtur, arsenic, bevelment, or the prism Is sometimes trun- 

and other volatile matters of this mineral cated on the edges. Lateral planes, lon^- 

have been expelled by calcination. tudinally streaked. Shining, inclining to 

The zaffre that is commonly sold, and pearly. Cleavage twofold. Fracture smalf 

which comes from Saxony, is a mixture of grained uneven. Fragments splintery, 

oxide of cobalt with some vitrifiable earth. Translucent Refracts double. As bard 

It is of a gray colour, as all the oxides of as apatite. Brittle. Sp. gr. 2.0 to %X It 

cobalt are before vitrification. intumesces before the blow-pipe, and forms 

* Zeolite. The name of a very exten- a jelly with acids. It becomes elastic by 

sive mineral genua, containing the follow- heating, and retains this property some 

ing species: — 1. Dodecahedral zeolite or time after it has cooled. The free extre- 

leucite; 2. hexahedral zeolite or analcimej mity of the crystal with the acumination, 

3. rhomboidal zeolite, chabasite, or chaba- shows positive, the attached end, negative 

sie; 4. pyramidal zeolite, or cross stone; 5. electricity. Its constituents are, silica 

di-prismaticzeolite,orlaumonite; 6. prisma- 50.24, alumina 29.3, lime 9.46, water 10.— 

tic zeolite, or mesotype, divided into three VougueHn, It occurs in secondary trap 

sub-species, — ^fibrous zeolite, natrolite, and rocks, as in basalt, green-stone, and amyg- 

mealy zeolite; 7. prismatoidal zeolite, or daloid. It is found near the village of Old 

stllbite, comprehending foliated zeolite, Kilpatrick, Dumbartonshire; in Ayrshire 

and radiated zeolite; 8. axifrangible zeo* and Perthshire, always in trap rocks; in 

lite, or apophyllite. The following bdong Iceland and the Faroe Islands, 

to this place: . b. Common fibrotu zeolite. Colour :whitc. 

6. PritmaHc zeolite or mesotype, Mas^ve, in lustinct concretions, and in ca- 

$ 1. Fibrous zeoUte, of which there are pillary crystals. Glimmering, pearly. Frag- 

two kinds; the acicular or needle zeolite, ments splintery. FainUy translucent. Haid- 

and common fibrous zeolite. ness as before. Bather britUe. Sp. gr. 

a. Acicular or needle zeoUte, the meso- 2.16 to 2.2. Chemical characters and si- 
type of Haiiy. Colours grayish, yellowish tuations as above. Its constituents are, si- 
or reddish-white. Massive, in distinct con- lica 49, alumina 27, soda 17, water 9.5^-*- 
cretiona, and crystallized Primitive form, Smithsm. 

a prism of 91® 25'. The following are se- $ 2. Mea^ zeolite. Colour white, of va- 

condary figures:r—An acicular rectangular rious shades. Massive, imitative^ in a crust 

four-sided prism, very flatly acuminated or in delicate fibrous concretions. Feebly 

with four planes, set on the laterid planes; glimmering. Fracture coarse earthy. 

sometimes two of the acuminating planes Oftutpie^ The mass is soft^ bat the awiute 



ZER ZIN < 

parts as hard as the preceding. Sectile. *Zimomb. The gluten of wheat, treati i 

Most easily frangible. Does not adhere ed by alcohol, is reduced to the third part 

to the tongue. Feels meagre. Sometimes of its bulk. This diminution is owing not 

so light as nearly to float on water. It in- merely to the loss of gliadine, but likewise j 

' tumesces, and gelatinizes as the preceding, to that of water. The residue is zimome, | 

Its constituents are, silica 60, alumina 15.6, which may be obtained pure by boiling it 

lime 8, oxide of iron 1.8, loss, by exposure repeatedly in alcohol, or by digesting it in 

to hesiif lL6.-^Mi»ng-er, It occurs like the repeated portions, of that liquid cold, till 

others. It is found near Tantallon^astle^ it no longer gives out any gliadine. SeQ 

in East Lothian, and in the islands of Skye, Gliadine. 
Mull, and Canna. Zimome thus purified has the form of- 

7. Prismatoidal zeoHte, or atilbite. Of this small globules, or constitutes a shapeless 

there are two sub-species; the foliated and mass, which is hard, tough, destitute of 

radiated. cohesion, and of an ash -white colour. When 

fl. /*o/»a^ff{/ ;ffo&70, the stilblte of Haily. washed in water, it recovers part of its 

Colour white, of various shades. Massive, viscosity, and becomes quickly brown, 

disseniinated, imitative, in distinct grariu- when left in contact of the air. It is spe- 

Itr concretions, and crystallized. Primi- cifically heavier than water. Its mode of 

tive form, a prism of 99^ 22'. Secondary fermenting is no longer that of gluten; for 

forms are, a low oblique four-sided prism, when it putrefies, it exhales a fetid uri- 

variously truncated; a low equiangular six- nous odour. It dissolves completely in 

sided prism; and an eight-sided prism, vinegar, and in the mineral acids at a boil- 

from truncation of all the edges of the ing temperature. With caustic potash, it 

four-sided prism. Lateral planes trans- combines and forms a kind of soap. When 

versely streaked. Shining, pearly. Cleav- put into lime-water, or into the solutions 

age single. Fracture conchoidaK Trans- of the alkaline carbonates, it becomea 

lucent. Refracts single. As hard as cal- harder, and assumes a new appearance 

pareousspar. Brittle. Sp. gr. 2. to 2,2. without dissolving. When thrown upon 

It intumesces and phosphoresces before red-hot coals, it exhales an odour similar 

the blow-pipe, but does not form a jelly to that of burning hair or hoofs, and burns 

with acids. Its constituents are, silica 52.6, with .flame. 

alumina 17.5, lime 9, water 18.5. — Vauque- Zimome is to be found in several parta 

Hn, It occurs principally in secondary of vegetables. It produces various kinda 

amygdaloid, either in drusy cavities, or of fermentation, according to the nature 

in contemporaneous veins. It is also met of the substance with which it comes in 

with in primitive and transition mountains, contact.* 

Very beautiful specimens of the red foU- Zinc is a metal of a bluish-white colour^ 

ated and . radiated zeolites are found at somewhat brighter than lead; of conside* 

Carbeth in Stirlingshire, and at L6ch Hum- rable hardness, and so malleable as not to 

phrey in Dumbartonshire; also in the se- be broken with the hammer, though it 

condary trap rocks of the Hebrides, as of cannot be much extended in this way. U 

Skye, Canna, and Mull; and in the north is Very easily extended by the rollers of 

of Ireland. the flatting 'mill. Its sp. gr. is from 6.9 to 

$% Radiated xeolite Stilbite of Haiiy. 7.2. In a temperature between 210* and 
Colours yellowish-white and grayish-white. 300® of F., it has so much ductility that it 
Massive^ in angular pieces, in prismatic can be drawn into wire, as well as lami- 
and granular concretions, and crystallized nated; for which a patent has been obtain- 
in a rectangular four-sided prism, various- ed by Messrs. Hobson and Sylvester of 
ly modified by acuminations. Shining. Sheffield. The zinc thus annealed and 
pearly. Translucent. Hardness and che- wrought retains the malleability it had ac^ 
mical characters as, above. Brittle. Sp. quired. 

gr. 2.14. Its constituAts are, silica 40.98, When broken by bending, its texture 

alumina 39.09, lime 10.95, water 16.5.— appears as if composed of cubical grains. 

Meyer, Its situations are as the prece- On account of its imperfect malleability, 

ding.-— /omecon.* it is diflicult to reduce it into small parts 

* Zbro. The commencement of a scale by filing or hammering; but it may be gra'r 

IDarked 0. Thus we say the zero of Fah- nulated, like the malleable metals, by pour-* 

renheit, which is 32* below the melting ing it, when fused, into cold water; or, if 

point of ice; the zero of the centigrade it be heated nearly to melting, it is then 

scale, which coincides with the freezing sufliciently brittle to be pulverized, 
of Water. The absolute zero is the ima- It melts long before ignition, at about 

ginary point in the scale of temperature, the 700th degree of Fahrenheit's thermo^ 

when Uie whole heat is exhausted; the meter; and, soon after it becomes red-hot, 

term of absolute cold, or privation of ca- it bums with a dazzling white flame, of a 

loric. See Cai«oric.* bluish or yellowish tinge,, and is oxidised 
Vol. II. ' 45 
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with 9uch rapidity, that it flies up in the the salt may he ohtaned in fine prisnvtlc 

form of white flowers, called ihejlawert of foar-sided crystals. The white i^oi, « 

zinc, or phUotopfdcal vool. These are g^- copperas, usually sold, is crystallized has- 

nerated so plentifully, that the access of tily, in the same manner as loal^gar, 

air is soon intercepted; and the combustion which on this account it resembles in ap- 

ceases, unless the matter be stirred, and a pearance; it is slightly efflorescent. The 

considerable heat kept up. The white ox- white oxide of zinc is soluble in the soU 

ide of zinc is not volatile, but is driven up phuric acid, and forms the same salt as il 

merely by the force of the combustion, afforded by zinc itself. 
When it is ag^in urged by a strong heat* The hydrogen gas, that is extricated 

it becomes converted into a clear yellow from water by the action of siAphuric acid, 

glass. If zinc be heated in closed vessels, carries up with it a portion of zinc, which 

it rises without decomposition. is apparently dissolved in it; but tJiis is de* 

* The oxide of zinc, according to the posited spontaneously, at least in part, if 

experiments of MM. Gay-Luaaac and Bar- not wholly, by standing. It bums with a 

zelius, consists of 100 metal 4- 24.4 oxy- brighter flame than common hydrogen, 
gen; whence the prime equivalent appears Sulphate of zinc is prepu^ed in the large 

to be 4.1. Sir H. Davy makes it 4.4 from way from some varieties of the native sul- 

his own and his brother's experiments. phuret. The oi;e is roasted, wetted with 

When zinc is burned in chlorine, a solid water, and exposed to the air. The sol- 
substance is formed of a whitish-gray co- phur attracts oxygen, and is converted into 
lour; and semi-transparent. This is the sulphuric acid; and the metal, being aft the 
only chloride of zinc, as there is only one same time oxidized, combines with the 
oxide of the metal. It may likewise be acid. After some time, the sulpKate is ex< 
made by heating together zinc filings and traeted by solution in water;, and the sohi- 
corrosive sublimate. It is as soft as wax, tion being evaporated to dr3mfess, the mass 
fuses at a temperature a little above 212S is run into moulds. Thus the white vitriol 
sod rises in the gaseous form at a heat of the shops, generally contains a small 
much below ignition. Its-taste is intensely portion of iron, and sometimes of lead, 
acrid, and it corrodes the skin. It acts Sulphurous acid dissolves zinc* and sol'' 
upon water, and dissolves in it, producing phuretted hydrogen is evolved. The sola* 
much heat; and its solution, decomposed tion, by exposure to the air, depositesneedly 
by an alkali, affords the white hydrated crystals, which, according to Fourcroy and 
oxide of ainc. This chloride has been Vauquelin, are sulphuretted sul|^ite of 
called butter of zincy and muriate of xinc^. zinc. By dissolving oxide of zinc in sul* 
From the experiments of t>r. John Davy, it phurous acid, the pure sulphite is obtained. 
<M>nsists of nearly equal weights of zinc This is soluble and crystallizable. 
and chlorine. The equivalent proportions l)iluted nitric acid combines rapidfy with 
appear to be,— zinc, and produces much heat, at the same 
Zinc4.1 -f' chlorine 4.5 time that a large quantity of nitrous axr 
Or Zinc 4.4 + 4.5. ^ flies off. The solution is very caustic^ and 

Blende is the native sulphuret of zinc, affords crystals by evaporation and cooling, 

The two bodies are diflilcult to combine which slightly detonate upon hot coals, ai& 

artificially. The salts of zinc possess the leave oxide of zinc behind. This salt is 

following general characters:— deliquescent. 

1. They generally yield colourless solu- Muriatic acid acts very strongly upon 
tions with water. zinc, and disengages much hydro£pem the 

2. Ferroprussiate of potash, hydrosul- solution, when evaporated, does not i^erd 
phuret of potaa/h, hydriodate of potash, crystals, but becomes gelatinous. By a 
sulphuretted hydrogen, and alkalis, occa- strong heat it is partly decomposed, a pop- 
sion white precipitates. tion of the acid being expelled, and part of 

3. Infusion of galls produces no precipi- the muriate sublinfes and condenses in a 
tate.* congeries of prisms. 

The diluted sulphuric acid dissolves Phosphoric acid dissolves zinc. ' The 

zinc; at the same time that the tempera- phosphate does not crystallize, bat becomet 

ture of the solvent is increased, and much gelatinous, and may be fused hj a strong 

hydrogen escapes; an undissolved residue heat. The concrete phosphoric acid heated 

is left, which has been supposed to consist with zinc fiJings is decomposed, 

of plumbago. Proust, however, says, that Fluoric acid likewise dissolves zinc, 

it is a mixture of arsenic, lead, and copper. The boracic acid digested with zinc be* 

As the combination of the sulphuric acid comes milky; and if a solution of borax be' 

and the oxide proceeds, the temperature added to a solution of muriate or nitrate 

diminishes, and the sulphate of zinc, which of zinc, an insoluble borate of zinc is thrown 

is more soluble in hot than cold water, be- down. 

gins to separate, and disturb the transpa- A solution of carbonic acid in water dis* 

rency of the fluid. If more water be added, solves a small quantity of zino, and more 
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jreadily its oxide. If the sdlution be expo- Zinc likewise forms some triple salts. 
Bed to the air, a thin iridescent pellicle Thus, if the wbiJte oxide of zinc be boiled 
forms on its surface. in a solution of muriate of ammonia, a con- 

The acetic acid readily, dissolves zinc, siderable portion is dissolved; and though 
and yields by evaporation crystals of ace- part of the oxide is again deposited as the 
tate of zinc, forming rhomboidal or hexa- solution cools, some of it remains combined 
gonal, plates. These are not altered by with the acid and alkali in the solution, and 
exposure to the ur, are soluble in water, is not precipitable either by pure alkalis, 
and bum with a blue flame. or their carbonates. This triple salt does 

The sQccinic acid dissolves zinc with ef- not crystallize. 
fenrescenee, and the solution yields long. If the acidulous tartrate of potash be 
slender, foliated crystals. boiled in water with zinc filings, a triple 

Zinc is readily dissolved in benzoic acid, compound will be formed, which is very 
and the solution yields needle-shaped crys- soluble in water, but not easily crystallized. 
tals, which are soluble both in water and This, like the preceding, cannot be preci- 
in idcohol. Heat decomposes them hy vo- pitated from its solution either by pure or 
latilizing their acid. carbonated alkalis. 

The oauilic acid attacks z^nc with a vio- A triple sulphate of zinc and iron may be 
lentefierrescence* and a white powder soon formed by mixing together the sulphates 
subsides, which is oxalate of zinc. If oxalic of iron and ef zinc dissolved in water, or by 
acid be dropped into a solution of sulphate, dissolving iron and zinc in dilute sulphuric 
mtratCy or muriate of zinc, the same salt is acid. This salt crystallizes in rhomboids, 
precipitated; it being scarcely soluble in which nearly resemble the sulphate of zinc 
water unless an excess of acid be present, in figure, but are of a pale green colour. 
It contains seventy-five per cent of m^etal. In taste, and in degree of solubility, it dif- 

The tartaric acid likewise dissolves zinc fers little from the sulphate of zinc. It con« 
^1^ efiervescence^ and forms a salt diffi- tains a much larger proportion of zinc than 
cult of solution in water. of i^on . 

The citric aeid attacks zinc with eifei*- A triple sulphate of zinc and cobalt, as 
^wseence, and small brilliant crystals of ci- first noticed by Link, may be obtained by 
tmteof zinc are gradually deposited, which digesting zafTre in a solution of sulphate of 
ate in^Iuble in water. Their tsste is styp- zinc. On evaporation, large quadrilateral 
tic-and metallic, and they are composed of prisms are obtained, which effloresce on 
equal parts of the ^id and ' of oxide of exposure to the air. 
zinc. , Zinc is precipitated from acids by the 

The mafic ^HSid dissolves zinc, and af* soluble earths and the alkalis: the latter 
fords beautiful crystals by evaporation. redissoiye the precipitate, if they be added 

Lactic acid acts upon zinc with efFer- in excess. 
veseenoe, and produces a crystallizable Zinc decomposes, or alters, the neutral 
salt. sulphates in the dry way. When fused 

Thejoetallicacids likewise combine with with sulphate of potash, it converts that 
aiBC. If arsenic acid be poured on it, an salt into a sulphuret: the zinc at the same 
effervescence takes place, arsenical hydro- time being oxidized, and partly dissolved 
gen gas is emitted, and a black powder in the sulphuret. When pulverized zinc 
fiiUs down, which is arsenic in tlie metallic is added to fused nitre, or projected toge- 
strte^ the zinc having deprived a portion of ther with that salt into a red-hot crucible, 
the arsenic, as well as the water, of its a very violent detonation takes place; inso- 
oiygen. If one part of zinc filings and much that it is necessary for the operator 
two parts of dry arsenic acid be distilled to be careful in using only small quantities, 
in a retort, a violent detonatrbn takes place lest the burning matter should be thrown 
"When the retort becomes red, occasioned about. The zinc is oxidized, and part of the 
by the sudden absorption of the oxygen of oxide combines with the alkali, with which 
the acid by the zinc. The arseniate of zinc it forms a compound soluble in water. 
may be precipitated by pouring arsenic acid Zinc decomposes common salt, and also 
into the solution of acetate of zinc, or sal ammoniac, by combining with the mu- 
by mixing a solution of an alkaline. arseni- riatic acid. The filings of zinc likewise 
ttevnththat of sulphate, of zinc. It is a decompose alum, when boiled in a solu- 
^ite powder, insoluble in water. tion of that salt, probably by combining 

By a similar process zinc may be combi- with its excess of acid. 
ned with the molybdic acid, and with the Zinc may be combined with phosphorus, 
oxide of tungsten, the tungstic acid of by projecting small pieces of phosphorus 
*<HBe, with both of which it forms a white on the zinc melted in a crucible, the zinc 
insoluble compound; and with the chromic being covered with a little resin, to pre- 
^d, the result of which compound is vent its oxidation. Phosphuret of 2inc is 
equally insoluble) but of an orange*red co^ white, with a shade of bluish-gray, has a 
louf. metallic lustre^ and is a littlq malleable. 
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XVhen zinc and phosphorus are exposed to terwards dissolve it in muriatic acid, aifd 

iieat in a retort, a red sublimate rises, and precipitate by ammonia. The hydrate 

likewise a bluish sublimate, in needly crys- thrown down, when well washed, is per- 

Uls, with a roetaltic lustre. If zinc and fectly pure, and easily soluble in aci ^^ 

phosphoric acid be heated together, with MM. Duboit and SilveirOy Arm. de Chtmiet 

or without a little charcoal, needly crystals et de Phy», xiv. p. 110.* 

are sublimed, of a silvery-white colour. All Zirconia is a fine white powder, without 

these, according to* Pelletier, are phosphu- taste or smell, but somewhat harsh to the 

retted oxides of Sine. touch. It is insoluble in water; yet if 

Most of the metallic combinations of zinc slowly dried, it coalesces into a semi-traos- 

have been already treated of. It forms a parent yellowish mass, like gum-arabic, 

brittle compound with antimony; and its which retains one-third its weight of wa- 

effects on manganese, tungsten, and mo- er. It unites With all the acids. It is 

lybdena) have not yet been ascertained. insoluble in pure alkalis; but the alka- 

ZiRCONtA was first discovered in the line carbonates dissolve it. Heated with 

jargon of Ceylon by Klaproth, in 1789, and the bV»w-pipe, it does not melt, but emits a 

it has since been found in the jacinth. To yellowiah phosphoric light. Heated in i 

obtain it, the stone should be calcine^ and crucible of chai'coal, bedded in charcoal 

thrown into cold water, to render it friable, powder, placed in a stone crucible, and 

and then powdered in an agate mortar, exposed to a good forge fire for some 

Mix the powder with nine parts of pure hours, it undergoes a pasty fusion, which 

potash) and project the mixture by spoon- unites its particles into a gra^ opaque 

fuls into a red-hot crucible, taking care mass, not truly vitreous, but more resem- 

that each portion is fused before another Ming porcelain. In this state it is suffici^ 

is added. Keep the whole in fusion, with ently hard to strike fire with steel, and 

an increased heat, for an hour atid half, scratch glass; and is of the specific gravity 

"When cold, break the crucible, separate its of 4.3. 

Contents, powder, and boil in water, to dis- • There is the same evidence for belie?- 

solve the alkaliv Wash the insoluble part; ing that zirconia is a compound of a metal 

dissolve in muriatic acid; heat the solution, and oxygen, as that afforded by the action 

that the sifex may fall down; ai>d pi-ecipi- of potasaium on the other earths. The al- 

tate the zircon by caustic fixed alkali. Or kaline metal, when brought' into contact 

the zircon may be precipitated by carbo- with zirconia ignited to whitenes8» is, for 

bate of soda, and the carbonic acid expel" the most part, convet^i^d into potash, and 

led by heat dark particles, which, wVen examined by 

• JWtt Process fir preparing pure Zireonia. a mag^iifying" glass, appear m«^tallic in some 

Powder the zircons very fine, mix them parts, of a chocolate-brown in others, arc 

\pith two parts of pure potash, and heat found diffused through the povash and 

them red-hot in a silver crucible, for an the decompounded earth. 

hour. Treat the substance obtained with According to Sir H. Davy, 4,66 is the 

distilled Water, pour it on a filter, and prime equivalent of zirconium on ^»e oxy- 

wash the insoluble part well; it will be a gen scale, and 5.66 that of zirconia.* 

compound of zirconia, silex, potash, and *Zqisite. A sub-species of prisma- 

oxide of iron. Dissolve it in muriatic acid, toidal ^ugite, which is divided into two 

and evaporate to dryness, to separate .the kinds, the common and friable. 

silex. Redissolve the muriates of zirconia §1. Common zointe. Colour yellowish* 

and iron in water; and to separate the zir'> gray: Massixe, in granular and prismatic 

conia which adheres to the silex, wash it concretions, and crystallized in very ob« 

with Weak muriatic acid, and add this to lique four-sided prisms, in which the ob- 

he solution. Filter the fluid, and prect- tuse lateral edges are often rounded, so 

pitate the zirconia and iron by pure am- that the crystals have a reed-like form. 

tnonia; wash the precipitates well, and then Shining, or glistening and resiuo-pearly. 

treat the hydrates with oxalic acid, boiling Cleavage, double. Fracture small grained 

them well together, that the acid may act uneven. Feebly translucent. As hard ss 

on the iron, retaining it in solution, whilst epidote. Very easily frangible. Sp. gr. 

an insoluble oxalate of zirconia is formed. 3.3. It is affected by the blow-pipe, as epi* 

it is then to be filtered, and the oxalate dote. Its constituents are, silica 43, aiu- 

washed, Until no iron can be delected in mina -29, lime 21, oxide of iron 3.—£kip» 

the WiUer that passes. The earthy oxalate roth. At the Saualp in Oarinthia, it is 

is, when dry, of an opaline colotir. After found imbedded in a bed of quartz, alon|f 

being well washed, it is to be decomposed with cyanite, garnet, and aiigite; or it takes 

by heat in a platinum crucible. the place of feldspar in a granular rock, 

Thus obtained, the zirconia is perfectly composed of quartz and mica. It is found 

pure, but is not affected by acids. It must in Glen Elg in Invemessshire, and in Shet- 

he reacted on by potash as before, and then land. 

hashed until the alkali is removed. Af* §2. Friable zoitite. Colour reddish-whiifj 
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rhich is spotted with pale peach-blossom thadt«pore. The following iioBphytes yield 

Massive, and in very fine loosely nearly the same- results:—^ 
MTgregated granular concretions. Feebly Madrepora fascicularis, 

eiimmering. Fracture intermediate be- Mlllepora cellulosaj 

'^ween eartiiy and splintery. Translucent — -fascialis 

oil the edges. Semi-hard. Brittle. Sp. gr. tvuncata, 

S-3. Its constituents are, silica 44, alu- I,.ig hippuris 

»in. 32, lime 20. oiide of iron 2^S-^to^ ^^^ blowing substances, analyzed by 

T » a\ '>^Z"'"'n'^!'S •? ^ ' Merat-Guillot. belong to this class from 

^BphTt^ sSl^l any chemical ex. ^"■^ ^"'Po-tion. though it is difficult to 
^oo'H'TES. scarcely any cnemicai ex- ^^^^^ ^ species of zoSphytes 

periments have been published on these _,j;;_i, _.„ „„ i . j n j j i! i„' 
f™. _ ^ I.- . -r _4 »i, -J Which were analyzed! By reaco»vi4 hepro- 

the Philosophical Transactions for 1800. t^.'^^'^ZJ" ?"'"' nh nW 
^rom this dissertation, and from a few "^*^y"'' ^° *^°"*^^" also some phosphate:^ 
experiments of Merat-Guillot, we learn, ^^^^^ ^^^ ArHculated 
that the hard zoophytes are composed 'p«'*«'- c^^°^ coralline, 
chieay of three ingredients: 1. An animal Carbonate of lime, 50 53.5 49 
substance of the nature of coagulated al- Animal matter, 50 46.5 51 
bumen, varying in consistency; sometimes "~- ■ "~~ 
being grelatinous and almost liquid, at 1^^ 100.0 IOO4: 
others of the consistency of cartilage. . 3. When the madrepora polymorpha is 
2. Carbonate of lime. 3. Phosphate of steeped in weak nitric acid, its shape con- 
lime, tinues unchanged; there remaining a tough 
In some zobphytes, the animal matter is membranaceous substance of a white co- 
very scanty, and phosphate of lime wanting lour and opaque, filled with a transparent 
altogether; in others the animal matter is jelly. The acid solution yields a slight 
abundant^ and the earthy salt pure carbo- precipitate of phosphate of lime, when 
nate of lime; while in others the animal treated with ammonia, and carbonate of 
matter is abundant, and the hardening salt ammonia throws down a copious precipi- 
« mixture of carbonate of lime and phos- tate of carbonate of lime. It is composed, 
pfaate of lime; and there is a fourth class therefore, of animal substance, partly in 
almost destitute of eartliy salts altogether, the state of jelly* partly in that of mem"* 
Thus, there are ibur classes of zoophytes; brane, and hardened by carbonate of lime, 
the first resemble porcellaneous shells; the together with a little phosphate of lime, 
second resemble mother-of-pearl shells; Fluatra foUacea, treated in the same 
the third resemble crusts; 'and the fourth manner, left a finely reticulated membrane, 
bom. which possessed the properties of coagu- 

1. When the madrepora virginea is im- lated albumen. The solution contained a 
Inersed in diluted nitric acid, it effervesces little phosphate of lime, and yielded abun- 
strongly, and is soon dissolved. A few dance of carbonate of lime when treated 
gelatinous particles float in the solution, with the alkaline carbonates. The corallina 
^hich is otherwise transparent and colour- opuritia, treated in the same manner, yield- 
less. Ammonia precipitates nothing; but ed the same oonstituents; with this differ- 
&ts carbonate throws down abundance of ence, that no phosphate of lime could be 
Carbonate of lime. It is composed, then, detected in the fresh coralline, but the so- 
of carbonate of lime and a little animal lution of burnt coralline yielded traces of 
matter. The following zoophytes yield it. The iris ochracea exhibits the same 
nearly the same results:—- phenomena, and is formed of the same con- 

• Madrepora muricata, stituents. When dissolved in weak nitric 

— — — labyrinthica, acid, its colouring matter falls in the state 

Millepora cerulea, of a fine red powder, neither soluble in 

alcicornis, nitric nor muriatic acid, nor changed by 

Tqbipora musics. them; whei'eas the tinging matter of the 

2. When the madrepora rameiX is plunged tubipora musica is destroyed by these acids, 
into weak nitric acid, an effervescence is The branches of this iris are divided by a 
equally produced; but after all the soluble series of knots. These knots are cartila- 
part is taken up, there remains a membrane ginous bodies connected together by a 
which retains completely the original shape membraneous coat. Within this coat there 
of the madrepore. The substance taken is a conical cavity filled with the earthy oP 
up is pure lime. Hence, this madrepore is coralline matter; so that, in the recent state^ 
composed of carbonate of lime, and a niem- the branches of the iris are capable of con- 

branaceous substance, which, as in mother- ' ■ 

of-pearl shells, retains the figure of the \ Merat-Guillot, Arm, de Chim. xxxiv. 71. 
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iidertble notion, the knots ftnswcring tba dually 'givtt out to water, and ft thia britllQ 

purpose of Joints. See Goaal. merobraaoos subatance, which poaseswa 

Mr. Hatchett analyzed many species of the properties of coai^oUt^ albomeii. 

sponges, but found them all similar in their * Zu mates. Combinati<»is of di« smuo 

composition. The tptngia cancellata, octi- acid with the salifiable bases.* 

iota, if^vndibul^formU, palmata, and qffici' * Zukic Acid. See Aoio (Zuvxc).* 

noHif may be mentioned as specimens* Zvwzuzbz, Tinder ore. An ore of 

They consist of gelatin, which they gra- ailTer. 



APPENDIX, 



^ CowAiiFiifO several Tables referred to in the body of the Work. Many iniportanf 
Tables usually placed at the end of Chemical Treatises are inserted under the pardcular 
articles tb which they belong. Thus the Tables of the Mineral Acids will be found 
under Acid (Mi^xatio), (Niteic)) and (Svi.fhvric). For odiers, see AfHn ift' 
general^ Ai4COBoi«» ATXRAOTioiiy Caloki€» Climate, Coal-gas, CoiiBii8Tioir» 
£<tuxvAx.B2rts, Electricity, Gas, Hydroxbtrr, Light, Metal^ Rain, Salt« 
Watbr (Mineral), Wine, &c. &c. 



I.-— JDr. WoUaHon*^ M$mericai Table of Chemicai EqmvalctOB, 

Br. W(^la8ton's numb^fft represent the weights of the atoms of bodies, oxygen being 

called ten. 



I. Hydrog«ft • • • . 1.3-3 
S. Oi^gen .... 10.00 

3. Water 11.32 

4. Carbon .... 7.54 

5. Carbonic acid (20 oxygen) 27.54 
a Sulphur .... 20.00 

7. Sulphuric acid (30 oxygen) - 50.00 

8. Phosphorus - - - - 1?'.40 

9. Phosphoric acid (20 Mqygen) 37.40 
10. Azote or Nitrogen - - 17.54 

II. Nitric add C^O oxygen) - 67.54 

12. Muriatic acid, dry - - 34410 

13. Q x ymuri a ti& acid ( 10 Mcygen) 44.10 

14. Chlorine 44.10 + 1.32 hydro- 

gisn = muriaiac acid g9» 45.42 

15. OxaUc acid . - - - 47.0 

16. Ammonia - -. • • 21.5 
17 Soda 39.1 

18. Sodium (above — lO^xygen) 29:1 

19. Potash 59.1 

20. Potassium (above — 10 oxygen) 49.1 

21. Magnesia • - - • 24 6 

22. Lime . . • - - 35.46 

23. Calcium Tabove — 10 oxyg^) 25>46 

24. Strontites .... 69.00 
25«BM^4es^ .... 97.00 

26. Iron . . . - .^ 34.50 
Black oxide (10 oxygen) m 44.50 
Red oxide ( 15 oxygen) - 49.50 

27. Copper .... * 40.00 
Black oxide (10 oxygen) . 50.00 

SasUnc . - . - - 41.00 

Oxide (10 oxy^sn) - . 51.00 

29. Mereury . • • . 125.50 

Bed oxide (10 oxygen) - 135.50 



Bhnk oxide ( 125.5 mereury) 261.00 

30. Lead 129.50 

Litharge (10 oxygen) - - 139.50 

31. Silver 135.00 

Oxide (10 oxygen) .. - 145.00 

32. Sub-earbonate of ammonia - 49.00 
Bicarbonate (27.5 carbonic acid) 76,50 

33. Sub-carbonate of soda - - 66.60 
Bicarbonate (27.5 C. A. -f- 11.3 

water) - - - . 105.5(J 

34. Sub-carbonate of potash . 86.001 
Bi-capbonate (27.5 Q. A. + 11.3 



water) 
^5. Carbonate of lime 
36. . barytes 
Z7, — lead 



125.50 

63.00 

124.5(]f 

167.00 

50.00i 



38. Sulphuric acid dry 

39. Do. sp. gr. 1.850 (50 + 11.3 

water) .... 61.30 

40. Sulphate of soda (10 water = 

113.2) .... 202.30 

41. Sulphate of potash . - 109.10 
42> Sulphate of magnesia dry - . 74.6Qi 

Do. crystallized (7 water = 
79.3) .... 153.90i. 

43. Sulphate of lime dry - . 85.50 
Crystallized (2 water = 22i.64) 108.10 

44. Sulphate of strontites - - 119.00| 

45. I barytes - - 147.00 

46. ___^ copper (1 acid -f- 1 

oxide 4- 5 water) 156.60 

47. iron (7 water) 173.80 

48 -zino(do.) . - 180.20 

49. .» , lead . - - 189.50 

50. Nitric acid dry . - - 67.54 



Kitrie acid» sp. gr. 1.50 (2 Water 
= 22.64) ... - 90.20 

51. Nitrate of coda 

52. ■ potash - 

53. .^._ lime 

54. __. harvtes 

55. ■ lead 



56. Muriate of ammonia 

57. t soda 

58. _^ potash 



106.60 
126.60 
103.00 
164.50 
207.00 
66.90 
73.20 
93.20 



Oxymuriate of do. (60 oxygen) 153.20 



59. Muriate of lime * 

60. ' barytes 

61. ■ lead - 

62. ■ silver - 
63. ' mercury 

64. Sub-muriate of do. (1 acid 

oxygen + 2 mercury) 

65. Phosphate of lead 

66. Oxalate of lead - 

67. Bin-oxalate of potash - 



+ 1 



lG9.6a 
131.00 
173.60 
179.10 

iro.io 

296.10 
176.90 
186.50 
153.00 



* TABLES exhibiting a collective Yie^ of all the Frigorific Mixtures 
contained in Mr. Walker's Publication, 1808. 

Xf.^-^TABLE, cvnmting 9/ Frigorific Mtrturet, hofving the Pvmer 9/ generating^ eir cre^ 
ating Cold, vithout the aid of Ice, n{ficient for all uo^l and Philooophicftl purpooot 
in any part of the World, a* any Seaoon. 

FRIGORIFIC MIXTURES WITHOUT ICE. 



MIXTURES. 


Tltemiometer tinibt, 


Deg. of cold 
produced 


Muriate of ammonia - 

Nitrate of poUsh 

Watef - - - - 


5 parts 
S 
16 


From 4- 50® to -f 10** 


AXf 


Muriate of ammonia - 
Nitrate of potash 
Sulphate of soda 
Water . - . . 


5 parts 
5 
8 
16 


From 4. 50* to 4- 4* 


46 


Nitrate of ammonia • 
Water .... 


1 part 
1 


From -f 50® to 4- 4® 


46 


Nitrate of ammonia 

Carbonate of soda 

Water ... - 


1 part 

1 
1 


From 4- 50® to — 7* 


sr 


Sulphate of soda 
Diluted nitric slc\^ 


- 3 parts 
2 


From 4- 50® to — 3® 


53 


Sulphate of soda 
Muriate of ammonia • 
Nitrate of potash 
Diluted nitric acid 


6 parts 
4 
2 
4 


From 4- 50® to— 10® 


60 


Sulphate of soda 
Nitrate of ammonia 
Diluted nitric acid 


6 parts 
5 

4 


From 4- 50® to — 14® 


64 


Phosphate of soda 
Diluted nitric acid 


9 parts 
4 


From 4- 50® to — 12® 


62 


Phosphate of soda 
Nitrate of ammonia' - 
Diluted nitric acid 


9 parts 

6 

4 


From 4- 50® to — 21® 


71 


Sulphate of soda 
Muriatic acid 


8 parts 
5 


From 4- 50® too® 


50 


Sulphate of soda 
Diluted sulphuric acid 


5 parts 
4 


From 4- 50® to 4- 3® 


47 



N. B.-— If the materials are mixed at a warmer temperature, than that ej;pre88ed in 
the Table, the effect will be proportionably greater; thus, if the most powerful of these 
nixtures be made, when the air is 4- 85®, it will sink the thermometer to 4- 2®. 



III. — TABLE conskHns of Frigwific Mixtures^ composed of Ice, vfith fhetnieal Salts ^Aeuhu 

Frigorifie Mixture* with Ice. 



MIXTURES. 


- 


Thermometer sinks. 


Deg. cj/* cold 
produced. 


3no"w, or pounded ice - 
Muriate of soda - - - 


2 parts 
1 


2? 

g 

e 

> 


to — 5® 


• 


Snow, OP pounded ice - - 
Muriate of soda ... 
Muriate of ammonia . 


5 parts 

2 

1 


to — 12* 


• 


Snow, or pounded ice • 
Muriate of soda - - - 
Muriate of ammonia • 
Nitrate of potash 


24 parts 
10 

5 

5 


to — 18*: 


♦ 


Snow, or pounded ice - 
Muriate of soda - . - 
Nitrate of ammonia 


12 parts 
5 
5 


to — 25* 


• 


Snow 

Diluted sulphuric acid . 


3 parts 
2 


From 4- 32*> to — SS"* 


SS 


Snow - - - - - 

Muriatic acid - - , 


8 p^rts 
5 


From 4- 32** to — 27* 


59 


Snow . - - - - 
Diluted nitric acid 


7 parts 

4 


From 4- 32** to — 30* 


.62 


Snow 

Muriate of lime - 


4 parts 
5 


From 4- Sa** to — 40» 


72 


Snow 

Crvst. muriate of lime - 


2 parts 
3 


From 4- 32'* to — 50? 


82 


Snow - . - ... 
Potash - - 


3 parts 

4 


From 4- 32** to — 51® 


83 



N. B.— The reaipn for the omissions in the last colnmn of this Table, is, the thermometer sinking in these mix* 
lures to the degree mentioned in the preceding column, and never lower, whatever may b^ the tempentvEe oC 
the materials at mixing* 

IV. — TABLE consisting of Frigorifie Mixtures selected from the foregoing Tables, and 
combined so as to increase or extend Cold to the extremesi Degrees. 

Combinations of Frigorifie Mixtures* 



MIXTURES. 



Thermometer sinks. 



Beg. of cold 
produced. 



Phosphate of soda 
Nitrate of ammonia 
Diluted nitric acid 



Phosphate of soda 
Nitrate of ammonia 
Dihited mixed acids 



Snow - - - 
Diluted nitric acid 



Snow • . - 
Dihited sulphuric acid 
Diluted -nitric acid 



5 parts 

3 

4 



From 0* to — 34* 



34 



3 parts 
2 ' 
4 



From -- 34* to — SO' 



Id 



3 parts 
2 



From 0* to — 46* 



46 



8 parts 
3 . 






From — 10* to — 56* 



46 



Snow - - - 
Dihited sulphuric acid 



1 part 
1 



Jfrom ■— 20* to — 60* 



40 



Snow - 
Muriate of lime 



3 pai*t8 
4 



Snow - 
Muriate of lime 



3 parts 
4 



From 4- 20* to — 48* 



68 



From 4- 10<» to — 54* 



64 



Snow - 
Muriate 'bf Itmle 



2 parts 
3 



From — 15* to — 68* 



53 



Snow 



P 

Sno 



St. muriate of lime 



1 part 
2 



Prom 0° to — 66* 



66 



now - - ,^ - 

Cryst. muriate of'lnPe 
S;iow - - - 



% 3*^*^ 1 ?rom — 40*to 



73* 



33 



|pilutcd sulphuric acid 



8 parts 
10 



From — 68<» to — 91« 



23 



«k JL^^e materials in the first eolnmi^ are to be eooled, previously to mixing^ Jto the tempciatnre tequiied, 
'by%niA;es taken from either of the preeedios tables.* ' . 
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\.^TABLE •/ Capacitiea of diferent Subitancet fir Caionc. 

In this Table, the authorities arc marked by the initials of the respective authors' 
names. C. Crawford: JL Kirwan: Ir. Irvine: G. Gadolin: L. lAVoJOsier: W. WUckc: 
M. Meyer. 



1. Hydrogen gas • 

2. Oxygen gas 

3. Atmospheric air 



GA8ES. 

21.4000 C. 4. Aqueous vapour 
4 7490 — 5. Carbonic acid gas 
1.7900 ' — 6. Nitrogen gas • 



1.5500 C 

1.6454 — 

.7936 - 



7. Solution of carbonate of 

ammonia, 

8. Solution of brown sugar 

9. Alcohol (15.44) - 

10. Arterial blood 

11. Water - - - 

12. Cow's milk 

13. Sulphuret of ammonia 

14. Solution of muriate of so- 

da, 1 in 10 of water 

15. Alcohol (9.44) 

16. Sulphuric acid, diluted 

with 10 of water, 
17- Solution of muriate of so- 
da, in 6.4 of water 

18. Venous blood 

19. Sulphuric acid, with 5 

parts of water 

20. Solution of muriate of so- 

da, in 5 of water 

21. Nitric acid (39) 

22. Solution of sulphate of 

magnesia, in 2 of water 

23. Solution of muriate of so- 

da in 8 of water 

24. Solution of muriate of so- 

da in 3.33 of water 

25. Solution of nitrate of pot- 

ash in 8 of water 

26. Solution of muriate of so- 

da in 2.8 of water - 

27. Solution of muriate of 

ammonia in 1.5 of water 

28. Solution of muriate of so- 

da saturated, or in 2.69 
of water - - - 

29. Solution of supertartrate of 

poUsh in 237.3 of water 

30. Solution of carbonate of 

potash - - - 

31. Colourless sulphuric acid 

(51.55,56,57) 

32. Sulphuric acid, with 2 

parts of winter 



1.8510 
1.0860 
1.0860 
1.0300 
1.0000 
.9999 
.9940 

.9360 
.9300 



C. 
K. 

G. 

Ir. 



.9250 G. 



.9050 
.8928 



G. 
C. 



LIQUIDS* 

33. Solution of sulphate of 

K. iron in 2.5 of watei' - .7340 K 

— 34. Solution of sulphate of 

— soda in 2.9 of water - .7280 — 
C. 35. Olive oil - - - .7100 - 

36. Water of ammonia, sp. 
gr. 0.997 - - - .7080 K. 

37. Muriatic acid, sp.gr. 1.122 .6800 - 

38. Sulphuric acid, 4 parts 
with 5 of water - .6631 L. 

39. Nitric acid, sp. gr. 1.29895 .6613 — 

40. Solution of alum in 4.45 
of water - - - .6490 M. 

41. Mixture of nitric acid with 
lime, 9^ to 1 - - .6189 L. 

42. Sulphuric acid, with an 

equal weight of water .6050 G. 
.8760 G. 43. Sulphuric acid, 4 parU 

witii 3 of water - .6031 h. 

44. Alcohol (9.15) - - .6021 C. 

45. Nitrous acid, sp. gr. 1.354 .5760 K. 

46. Linseed oil - - .5280 - 
.8440 — 47. Spermaceti oU (53) - .5000 C. 

48. Sulphuric acid, with i of 

.8320 — water - - - .5000 G. 

49. Oil of turpentine (52) .4720 K. 
.8200 G. 50. Sulphuric acid, with i of 

f water - - . - .4420 G, 

.8167 L. 51. Sulphuric acid (31.55,56,57) .4290 C. 

52. Oil of turpentine (49) .4000 Ir. 

,8020 G. 53. Spermaceti oil (47) - .3990 K. 

54. Red wine vinegar - .3870 — 

55. Sulphuric acid, concentra- 
ted and colourless (31) .3390 G. 

56. Sulphuric acid, sp. gr. 
1.87058 - - - .5345 L 

57. Sulphuric acid (31.51) .3330 Jr. 

58. Spermaceti melted - .3200 - 

59. Quicksilver, sp. gr. 13.30 .0330 K. 

60. Quicksilver - - .0290 L. 

61. . - .0290 W. 

62. • - - .0280 Ir. 



.8680 
.8440 



G. 
K. 



.7980 K. 



.7930 


G. 


.7650 


K. 


.7590 


— 


.7580 


— 


.7490 


G. 



63. Ice 

^4. "'— ' ■ • a 

65. Ox hide with the hair 
66^ Sheep's lungs 
67. Beef of an ox 



SOLIDS. 

.9000 K. 68. Scotch fir wood 

.8000 Ir. 69. Ume tree|vood 

.7870 C. 70, Spruce fir Wood 

.7690 — 71. Pitch pine wood 

.7400 — 72. Apple tree wood 



.6500 H. 

.2600 - 

.6000 - 

.5800 - 

.5700 - 



73. 
74. 
75. 
76. 
77. 

7a 

79. 
80. 
81. 
82. 
83. 
84. 
85. 
86. 
87. 
88. 
89. 
90. 

91. 
92. 
93. 
94. 
95. 
96. 

97. 

98. 

99. 
100. 
101. 
102. 
103. 

104. 
105. 
106. 
107. 
10& 
109. 
110. 
111. 
112. 
113. 
114. 
115. 

iia 

117. 
118. 



Alder Wood 

Sessile-leaved oak 

Afth wood • 

P«ar tree wood - 

Rice 

Horse-beatis 

I>u6t of the pine tree 



.5300 

.5100 

.5100 

.5000 

.5060 

.5020 

.5000 

.4920 

.4900 

.4800 

.4800 

.4770 

.*700 

.4500 

.4500 

.4400 

.4300 



M. 



Beech ... 

Hombean wood 
Birch wood 
Wheat 

Elm 

White Wat 

PeduncuUted oak wood 
Prune tree 
Bbony wood 
Quicklime, with water, in 

the proportion of 16 to 9 .4391 

Barley - - - .4210 

Osts ... .4160 
Charcoal of birch wood (99) .3950 

Carbonate of magpiesia .3790 

Prussian blue - - .3300 
Quicklime saturated with 

irater and dried - .2800 

Pit coal - - - .2777 

Artificial gypsum - .2640 

Charcoal (fo) - - .2631 

Chalk (108) - - .2564 

Rust of iron - - .2500 

White clay - - .2410 
White oxide of antimony 

washed - " .2272 

Oxide of copper - .2272 

Quicklime (107) - .2239 

Muriate of soda in crystals .2260 

Quicklime (105) - .2168 

Chalk (100) - - .2070 

Crown glass - . - .2000 

Ag^te, sp. gr. 2.648 - .1950 

Earthen ware - - .1950 

Crystal glass without lead .1929 

Cinders - - - .1923 

Sulphur - - - .1890 

Ashes of cinders - .1855 

White glass, sp. gr. 2.386 .1870 

White clay burnt - .1850 

Black lead - - .1830 



M. 



C, 
M. 
G. 
M. 



L. 
C. 



G. 
C. 
G. 
C. 



G. 
C. 



G. 

L. 

G. 

Ir. 
W. 

K. 

L. 

C, 

Ir. 

C. 
W. 

G. 



119. Sulphur 


.1830 


K. 


120. Oxide of antimony, nearly 






free of air 


.1666 


C. 


121. Rust of iron, ditto ditto 


.1666 


„iii 


122. Ashes of elm wood 


.1402 


1 


123. Iron (125.127, 128.132) 


.1450 


Ir. 


124. Oxide of zinc, nearly freed 






from air 


.1369 


C. 


125. White cast iron 


.1320 


G. 


126. White oxide of arsenic 


.1260 


^^ 


127. Iron (123.132) 


.1269 


C. 


128. Iron, sp. gr. 7876 


.1260 


w. 


129. Cast iron abounding in 






plumbago 


.1240 


G. 


130. Hardened steel 


.1230 


.... 


131. Steel softened by fire 


.1200 


_ 


132. Soft bar iron, sp. gr. 7.724 


.1190 


.... 


133. Brass, sp. gr. 8.356 (135) 


.1160 


W. 


134. Copper, sp. gr. 8.785 (136) 


.1140 


w. 


135. Brass (133) 


.1123 


c. 


136. Copper (133) 


.1111 


._ 


137. Sheet iron 


.1099 


L. 


138. Zinc, sp, gr. 7.154 (143) 


.1020 


W. 


139. White oxide of tin, nearly 






free of air 


.990 


c. 


140. Cast pure copper, heated 






between charcoal, and 






cooled slowly, sp. gr. 






7.907 


.990 


G. 


141. Hammered copper, sp. gr. 






9150 


.970 


G. 


142. Oxide of tin 


.960 


K. 


143. Zinc (198) 


.943 


c. 


144. Ashes of charcoal 


.909 


_ 


145. Sublimated arsenic 


.840 


G. 


146. Silver, sp. gr. 10.001 


.820 


W. 


147. Tin (152) - 


.704 


C. 


148. Yellow oxide of lead - 


.680 


... 


i49. White lead 


.670 


G. 


150. Antimony • - 


.645 


... 


151. Antimony, sp. g^. 6.107 


.630 


W. 


152. Tin, sp. gr. 7.380 (147) 


.600 


... 


153. Red oxide of lead 


.590 


G. 


154. Gold, sp. gr. 19.04 


.500 


W. 


155. Vitrified oxide of lead 


.590 


G. 


156. Bismuth, sp. gr. 9.861 • 


.430 


W. 


157. Lead, sp. gr. 11.45 


,420 


^mm 


158. - - . - 


.352 


C. 



* The above capacities of the gases are all erroneous; and those of the other bodies 
ai« probably more or less incorrect. See CALoaic* 



TABLE Vi^^Corre^mdenee of the Thermometera of Fahrenheit and Reaumur^ and that 
of Celn uSf or the Centigrade Thermometer of the modem French Chermett. 



2V2 

211 
210 
209 

203 
20y 
206 
205 
204 
203 
202 
201 
200 
199 
198 
197 
196 
195 
194 
193 
192 
191 
190 
189 
188 
187 
186 
185 
184 
183 
182 

181 
180 
179 
178 
177 
176 
175 
174 
173 
172 
171 
170 
169 
168 
167 
166 
165 
164 
163 
162 
161 
160 
159 
158 
157 
156 
155 
154 
153 
152 
151 

150 

149 

■ T i l > U n. 



Rihiiia. 



80 

79.5 

79.1 

7a6 

78.2 

77.7 

77.3 

76.8 

76.4 

76 

75.5 

75.1 

74.6 

74.2 

73.7 

73.3 

72.8 

72.4 

72 

71.5 

71.1 

70.6 

70.2 

69;7 

69.3 

68.8 

68.4 

68 

67.5 

67.1 

66.6 

66.2 

65.7 

65.3 

64.8 

64.4 

64 

63.5 

63.1 

62.6 

62.2 

61.7 

61.3 

60.8 

60.4 

60 

59.5 

59.1 

58.6 

58.2 

57.7 

57.3 

56.8 

56.4 

56 

55;5 

55.1 
54.6 
54.2 
53.7 
53.3 
52.8 
52.4 
52 



CeU. 



100 
99 4 
98.8 
98.3 
97.7 
97.2 
96.6 
96.1 
95.5 
95 
94.4 
93.8 
93.3 
92.7 
92.2 
91.6 
91.1 
90.5 
90 
89.4 
88.8 
88.3 

87.r 

87.2 

86.6 

86.1 

85.5 

85 

84.4 

838 

83.3 

82.7 

82.2 

81.6 

81.1 

80.5 

80 

79.4 

78.8 

78.3 

77.7 

77.2 

76.6 

76.1 

75.5 

75 

74.4 

73.8 

73.3 

72.7 

72.2 

71.6 

71.1 
705 

70 

69.4 

68.8 

68.3 

67.7 

67.2 

66.6 

66.1 

65.5 

65 



148 
147 
146 
145 
144 
143 
142 
141 
140 
139 
138 
137 
136 
135 
134 
133 
132 
131 
130 
129 
128 
127 
126 
125 
124 
123 
122 
121 
120 
119 
118 
117 
116 
115 
114 

i;3 

112 

111 

110 

109 

108 

107 

106 

105 

104 

103 

102 

101 

100 

99 

98 

97 

96 

95 

94 

93 

92 

91 

90 

89 

88 

87 

86 



.^«. 



Rmom. 

51.5 

51.1 

50.6 

50.2 

49.7 

49.3 

48.8 

48.4 

48 

47.5 

41.1 

46.6 

46.2 

45.7 

45.3 

44.8 

44.4 

44 

43.5 

43.1 

42.6 

422 

41.7 

41.3 

40.8 

40.4 

40 

39.5 

39.1 

38.6 

38.2 

37.7 

37.3 

36.8 

36.4 

36 

35.5 

35.1 

34.6 

34.2 

33.3 

328 

32.4 

32 

31.5 

31.1 

30.6 

30.2 

29.7 

29.3 

28.8 

28.4 

28.0 

27.5 

27.1 

26.6 

26.2 

25.7 

25.3 

24.8 

24.4 

24 

■ ' iiii jh 



"caar 



64.4 

63.8 

63.3 

62.7 

62.2 

61.6 

61.1 

60.5 

60 

59.4 

5&8 

58.3 

57.7 

57.2 

56.6 

56.1 

55.5 

55 

54.4 

53.8 

53.3 

52.7 

52.2 

51.6 

51.1 

50.5 

50 

49.4 

48.8 

48.3 

47.r 

47.2 

46.6 

46.1 

45.5 

45 

44.4 

43.8 

43.3 

42.7 

42.2 

41.6 

41.1 

40.5 

40 

39.4 

3a8 

38.3 

37.7 

37.2 

36.6 

36.1 

35.5 

35 

34.4 

33.8 

33.3 

32.7 

32.2 

31.6 

31.1 

30.5 

30 



Fidir. 



85 
84 
83 
82 
81 
80 
79 
78 
77 
76 
75 
74 
73 
72 
71 
70 
69 
68 
67 
66 
65 
64 
63 
62 
61 
60 
59 
58 
57 
56 
55 
54 
53 

52 

51 

50 

49 

48 

47 

46 

45 

44 

43 

42 

41 

40 

39 

38 

37 

36 

35 

34 

33 

32 

31 

30 

29 

28 

27 

26 

25 

24 

23 



Reaum. 



23.5 

23.1 

22.6 

22.2 

21.7 

21.3 

20.8 

20.4 

20 

19.5 

1^.1 
18.6 
18.2 
17.7 
17.3 
16.8 
16.4 
16 
15.5 
15.1 
14.6 
14.2 
13.7 
13.3 
12.8 
12.4 
12 
11.5 
111 
10.6 
10.2 
9.7 
9.3 
8.8 
8.4 
8 

7.5 
7.1 
6.6 
6.2 
5.7 
5.3 
4:8 
4.4 
4 

3.5 
3.1 
2:6 
2.2 
1.7 
1.3 
0.8 
0.4 


0.4 
0.8 
1.3 
1.7 
2.2 
26 

3.1 

.-» — 
o.o 



CeU. 

29.4 
28.8 
28.3 

2r.f 

27.2 

26.6 

26.1 

25.5 

25 

24,4 

23.8 

233 

22.7 

22.2 

21.6 

211 

20.5 

20 

19.4 

18.8 

18.3 

17.7 

17.2 

l6.6 

16.1 

15.5 

15 

14.4 

13.8 

13.3 

12.7 

12.2 

11.6 

ll.l 

10.5 

10 

9.4 

8.8 

8.3 

7.7 

7.2 

6.6 

6.1 

5.5 

5 

4.4 
3.8 
3.3 
2.7 
2.2 
1.6 
1.1 
0.5 


0.5 
1.1 
1.6 
22 
2.7 
3.3 
3.8 
4.4 
5 



2^" 

21 

20 
9 

8 

7 

6 

5 

4 

n 
O 

2 
1 



9 

8 

7 

6 

5 

4 

3 

2 

1 



1 

2 

3 

4 

5 

6 

7 

8 

9 
lO 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

r..4.i 



Rcaiun. 



4.4 
4.8 
5.3 
5,7 
6.2 
6.6 
7.1 
7.5 
8 

8.4 
8.8 
9.3 
9.7 
10.2 
10.6 
ll.l 
11.5 
12 
12.4 
12.8 
13.3 
13.7 
14.2 
14.6 
15.1 
15.5 
16 
16.4 
16.8 
17.3 
17.7 
18-2 
18.6 
19.1 
19.5 
20 
20.4 
20.8 
21.3 
21.7 
22.2 
22.6 
23.1 
23.5 
24 
24.4 
24.8 
^5.3 
25.7 
26.2 
26.6 

27.1 

27.5 

28 

28.4 

28.8 

29.3 

29.7 

30.2 

30.6 

31.1 

31.5 

32 



5.5 

6.1 
6.6 
7J2 
7.7 
8.3 
8.8 
9.4 
10 
10.5 
11.1 
11.6 
12.2 
12.7 
13.3 
13.8 
14.4 
15 
15.5 
16.1 
16.6 
17.2 
17.7 
18.3 

ia8 

19.4 

20 

20.5 

21.1 

21.6 

22.2 

22.7 

23.3 

23.8 

24.4 

25 

25.5 

26.1 

26.6 

27.2 

27.7 

28.3 

28.8 

29.4 

SO 

30.5 

31.1 

31.6 

32.2 

32.7 

33.3 

33,8 

34.4 1 

35 

35.5 

36.1 

36.6 

37.2 

37.f 

3S.3 

388 

29.4 

40 






I 



Tta»p,P««, 


Temp. 


»(«.. 


T«np 


tcHt. Ta-fl F««. 


r«.p. 


?««. 


Taip, 


Fottt. 




24' 0.170 


11.-!" 


2.820 


lt5° 


21.100 242° 


53.600 


W./" 


86.300 


295.5' 


130.400 




32 ).2O0 


120 


.■J.atK 


200 


23.600 245 


36.340 


m.v. 


H8,00{ 




;29.00t 




40 ).350 


123 


3.830 


205 


25.900 245.1 57100 


'27:1.7 


91.20C 


397.1 


L33.90( 




50 ).360 


l.-iO 


4.366 


210 


28.880 248.5 


30.400 


'/!.■> 


93,48C 


298.8 


137,40( 




55 ).416 


MS 


5-07C 


?12 


30.000 250 


51,900 


WS7 


94,60C 


300 


139,70( 




60 ).5I6 


140 


S.77t 


216.f 


33.400 251.li'63.500 


277.V 


97,80C 


300,6 


[40.90( 




65 ].630 


14S 


6.600 


920 


35.540 254.5!66,700 


Wis 


101.60C 


302 


IU3(K 




70 1.726 


150 


7.530 


2ai,t 


36.700 255 


57.250 


2WJ 


[01.90U 


303 8 


147-70( 




75 XS6C 


lis 


6500 


T?.5 


39.110 357.5 


69.800 


fflU 


104.40( 


305 


150.5601 


SO I.OIC 


IfXI 


<).6no 


yvh ; 


40,100 260 




Mit 


107.70( 


306.8 






85 1.1 7C 


IMS 


10.800 


2,10 


43.100 260.' 


72800 


285,' 


112.2U( 


308 


1S7.70( 




90 1.3« 


170 


12050 


'P.'iO s 


43.300 262.} 




2H7 Y 


114.aO( 


310 


161.301 




95 I.e4< 


173 


13.550 


■2,U,5 


46.800 . 264.; 


77.900 




118.20( 


311,4 


164,80( 




100 1-m 


mi 


15.160 


2,'i5 


47.320 265 


78.040 


A'4U 


12U,J5( 
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I67.00( 






1H.S 


16.900 


yiiH ,■- 


50.300 267 


81.900 
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19,000 
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* TABLE IX.— JV>w Frtneh VTei^htt antl Meatwet (calevlaied hy Dr. DvNCAiTi/un.) 
!.•— JUeattiret of Length,- the Metre being' at 32^, and the Foot at 62^. 





English inches. 










MilUmetre 


= .03937 










Centimetre 


= .39371 










Decimetre 


= 3.93710 










Metre* 


= 39„J7100 


Mil, Fur. 


Td9.I}eet 


. /ft. 


Decametre 


= 393.71000 


— 00 


10 


2 


9.7 


Hecatometre 


= 393710000 


= 00 


109 


1 


1 


Kilometre 


= 39371.00000 


= 04 


213 


1 


10.2 


Myriometre 


= 393710.00000 

2.*- Jbftfonireff 
Cubic inches. 


= 6 X 

of Capacity, 


156 





6 


Millilitre 


— .06103 


■ 








Centilitre 


= .61028 


English. 






Decilitre 


= 6.10280 


Tons. HhtU. 


Wine.i 


5. 


Pinto. 


Litre 


= 61 02800 


"- 


0. 




2.1133 


Decalitre 


= 610.28000 


= 00 


2. 




5.1352 


Hecatolitre 


= 6102.«)000 


= 00 


26.419 






Kilolitre 


— 61028.00000 


— 10 


12.19 






Myriolitre 


= 610280.00000 

3. — Meaturei 
English Grains. 


— 10 1 
1 of Weight. 


58.9 






Milligramme 


— .0154 










Centigramme 


— .1544 










Decigramme 


— 1.5444 


Avoirdupcit, 






Gramme 


— 15.4440 


Poun, Oun, 


Dram. 






Decagramme 


= 154.4402 


— 00 


5.65 




' 


Hecatogramme 


— 1544.4023 


— 03 


8.5 






Kilogramme 


— 15444.0234 


= 23 


5 






Myriog^-amme 


— 154440.2344 


= 22 1 


2 







• TABLE X,^-Corre8p(mdence of EngUah Weights and Measures vnth those used in 

France before the Revolution, 

§ L^Weights. 

The Paris pound, )»otrf« de marc of Charlemagne, contains 9216 Paris grains; it is di- 
vided into 16 ounces, each ounce into 8 gros, and each gros into 72 grains. It is equal 
to 7561 English troy grains. 

The English troy pound of 12 ounces contains 5760 English troy g^ins, and is equal 
to 7021 Paris grains. 

The Englifih avoirdupois pound of 16 ounces contains 7000 English troy grains, and 
is equal to 8532.5 Paris grains. 

To reduce Paris grains to English troy grains, divide by "> - ojgQ 
To reduce English troy graitis to Paris grains, multiply by 3 * 
To reduce Paris ounces to English troy, divide by "> * (\\f"'"*A, 

To reduce English troy ounces to Paris, multiply by j ^'^ 

$ 2. — Long and Cubical Measures. 

To reduce Paris running feet, or inches, into English, multiply by") - Qctff^ 

English running feet, or inches, into Paris, divide by - - 5 * 

To reduce Paris cubic feet, or inches, to English, multiply by 7 - ^weyo 

English cubic feet, or inches, to Paris, divide by - . - j *•* i-^' 



^ Recently determined by Capt. Kater to be o9.Z7079 inches. {Phil Trans.l^lS,p, 109.) 



* XABliB Xl''^Corre8p9ndetiee bet-ween EngUah and ether Foreign Weightt and Meaturet, 

L^^EngHsh Weights and Meaturet, 

Troy Weiglit 

Pound. Ounces. Drmo, Scrupleo. Chraino. Grammes. 

1 =s 12 = 96 = 288 = 5760 = 372.96 
1=8= U = 480 = 31.08 
I = 3 = 60 = 3.885 
1 = 20 = 1.295 
1 = 0.06475 

Avoirdupois Weight. 

Pound. Ounces. Dmu. Grains. Grammes. 

1 = 16 = 256 = 7000. = 453.25 

1 == 16 = 4375 = 2^328 

1 = 27.34375 = 1.7705 

Measures. 

Gal. Pints. Ounces. Drms. Cubic. Inch. Litres. 

1 = 8 = 128 = 1024 = 231. = 3.78515 

1 = 16 = 128 = 28.875 = 0.47398 

1 =: 8 = 1.8047 = 0.02957 

1 = 0.2256 = 0.00396 

N. B. — ^The English ale-gallon contains 282 cubical inches. 
The wine g^on contains 58176 Troy gi*ains; and the wine pint 7272 Troy grains. 

II.— -German. 

71 lbs. or grs. English troy . - =: 74 lbs. or grs. German apothecaries' weight 
1 oz. Nuremberg, medic, weight >= 7 dr. 2 sc. 9 gr. English. 
1 mark Cologne == 7 oz. 2 dwt. 4 gr. English troy. 

III.— -DvfcA. 

1 lb. Dutch = 1 lb. 3 oz. 16 dwt. 7 g^. English troy. 
787i lbs. Dutch « 1038 lbs. English troy. 

XV ."^Svedish Weights and Measures, used by Bergmann and Scheele. 

The Swedish pound, which is divided like the English apothecary or troy pound, 
veigbs 6556 grs. troy. 

The kanne of pure water, according to Bergmann, weighs 42250 Swedish grains and 
occupies 100 Swedish cubical inches. Hence the kanne of pure water weighs 
48088.719444 English troy grains, or is equal to 189.9413 English cubic inches; and the 
Swedish longitucSnal inch is equal to 1.238435 English longitudinal inches. 

By Everard*8 experiment, and the proportions of the Englisn and French foot, as es- 
tablished by the Royal Society and French Academy of Sciences, the following numbers 
are ascertained: 

Paris grains in a Paris cube foot of water at 55^ F. = 645511 
English grains in a Paris cube foot of water . . = 529922 
Paris grains in an English cube foot of water - = 533247 
English grains in an English cube foot of water = 437489.4 
English grains in an English cube inch of water = 253.175 

As a cubic foot of water weighs very nearly 1000 ounces avoirdupois, the specific 
Ipmvities of bodies express the ounces in a cubic foot of them« the density of water 
being called 1000. 
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• TABLE Sn.— 0/" the StliMliig if nme StOdt in Wat 

Solubiiily in 100 Pi 



Camphoric 

Citric 

Gftllic 

Holybdenic 
Oulic 
Subeiic 
Succinic - 
TtrUric - 



Barjtei - 

cryatallized 

PoUsh 

Sod* ■ - - - 
StronlitM - 

crjiUllized 



ma^esiti 



Cirbonale of aminoiiia 
potash - 



Camphor. 



:e of atnmoni* ■ 

poUsh 
Citrate of soda • 

Chlorate of barytea - 
mercury 

Muriate of ammonia 
barytei - 
lead 

lime 

migftiesia 
mercury . 
potash - 



VAMES OV 4AT.TS 


Solubility in 100 Parts Water. 


«*^&XVJSi« vX pj&JU A 9* 


At 60® 


At 212'' 


ACuriate of soda .... 


35.42 


36.16 


Btrontites 


150. 


Unlimited 


^Nitrate of ammonia - - - - 


50. 


200. 


barytes - 


8. 


25. 


lime 


400. 




magnesia 


100. 


+ 100. 


potash .... 


14.25 


100. 


soda 


33. 


+ 100. 


strontites .... 


100. 


200. 


OxsJate of strontites 


2^'^ 




Pliosphate of ammonia - . - 


+ 25. 


barytes 


0. 


0. 


lime .... 


0. 


0. 


magnesia 


6.6 




potash ... 


Very soluble 




soda ... 


25. 


50. 


strontites ... 


0. 


0. 


-Phosphite of ammonia 


50. 


+ 50. 


barytes - - . 


0.* 




potash 


33. 


+ 33. 


Sulphate of ammonia 


50. 


100. 


' barytes 


0.002 




copper - . - . , 


25. 


50. 


iron ... 


50. 


+ 100. 


lead - - . - 
lime ... 


o°# 


0.22 


magnesia ... 


100. 


133. 


potash - 


6.25 


20. 


soda .... 


37. 


125. 


strontites 


0. 


0.02 


. Sulphite of ammonia 


100. 




lime . - . 


0.125 




magnesia 


5. 


f 


potash . 


100. 




soda .... 


25, 


100. 


Saccholactate of potash 




12. 


soda ... 




20. 


Sub-borate of soda (borax) 


8.4 


16.8 


Super-sulphat^ alumina & potsfih (alum) 


5. 


133. 


potash ... 
Super-K>zalate of potash 


50. 


+ 100. 
10. 


tartrate of potash - 


li 


34 


Tartrate of potash - 


js 

25. 


•'^y . 


and soda 


20. 




antimony and potash - 


6.6 


33. 


See Si 
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EXPLANATION OF THE PLATES, 

4DDED TO THE AMERICdJ^ EDITIOJ)r. 

Calokimotob.— -Plate 15. 

A a. Fig". 1. two cubical vessels, 20 inches square, inside bbb 3 a frame 
of 'wood containing 20 sheets of copper, and 20 sheets of zinc, alternating 
with each other, and about half an inchapart. T T ^ /, masses of tin cast 
over the protruding edges of the sheets, which are to communicate with 
each other. 

Figf. 2. Represents the mode in which the junction between the 
various sheets and tin masses is effected. Between the letters z 2, the zinc 
only is in contact with the tin masses. Between c c, the copper alone touches. 
It may be observed, that, at the back of the frame, ten sheets of copper be- 
tween c c, and ten sheets of zinc between z z, are made to communicate, 
by a common mass of tin extending the whole length of the frame, between 
T T : but infront, as in Fig. 1, there is an interstice between the mass of tiu> 
connecting the ten copper sheets, and that connecting the ten zinc sheets. 
The screw forceps, appertaining to each of the tin masses, may be seen on 
either side of the interstice : and likewise a wire for ignition held between 
them. The application of the rope, pulley and weights is obvious. The 
swivel at S permits the frame to be swung round and lowered into water in 
the vessel a, to wash off the acid, which, after immersion in the other vessel, 
might continue to act on the sheets, encrusting them with oxide. Between 
p p, there is a wooden partition which is not necessaiy, though it may be ben- 
eficial. 

Fig. 3. Represents a voltaic battery, in which hollow paralellopipeds of 
glass are substituted for porcelain troughs. The plates are suspended to 
bars counterpoised like window sashes. The advantages are, they are 
easily cleansed, are quite impervious, and easily replaced. They may be 
procured where porcelain cannot be had. 



Br. Hare's substitute for Woulfe's or Nooth's Apparatus for the impregna- 

tion of fluids with gas. — ^Plate 16. 

fig, 1. The gas proceedingfrom a retort, of which the beak is introdueed 
into the mouth of the receiver at tn, must deposite in this vessel much'of any 
vapour by which it maybe contaminated, and then passing down the trumpet- 
mouth tube, and through the contents of the innermost jar, afterwards may 
reach those of the intervening jar at a, and the external one at b^ de- 
pressing the fluid successively below the feet F /, and thus exposing a 
larger surface for absorption. When desirable, a recurved tube may be af. 
fixed to the tubulure to cany off noxious effluvia. 

The other figures are to explain an apparatus on the tame principle, con- 
structed of hollow, oblong paralellopipeds, differing in length more than 
in breadth ; so as to allow a serpentine tube to wind into the interior, and 
deliver gas under a vessel shaped like a T. 

Ilg. 2. Represents a vertical section of the .whole, as when situated 
for use. 

Fig. 3. A vertical section of the lower vessels only. 

Fig. 4, A vertical section of the covers alone. 

Fig. 5. A horizontal section, or ground plan of the lower vessels . The 
upper vessels are so proportioned as to divide the distances between tlie 
lower ones equally. 
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Nxw- £«niioiuTsu.->-Plate 17. 

Fig. 1. Sliding rod eudiometer or gts measurer, surmounted by its sphe- 
roidii recipient r r, sliding rod graduated into twenty divisions, eadi 
ottbdivided into ten, so as to make two hundred parts. At m f, are male 
aad female screws, (forming what medianics call a stuffing box), by means 
of which a cork soaked in bees-wax and oil is compressed around the rod. 
, At n. is the neck of the recipient, ground to fit the recurved tube which 
enters it. At S, is a screw, by which to close the capillaiy orifi<:e of the 
recipient 

Fig. 3. Eudiometer upon the same principle, but made ' stouter in order 
to resist the explosion of inflammable mixtures. W W, wire to be ignited. 

Fig. 3. Displays a construction of the sliding rod, by which, when desi- 
rable, greater accuracy may be attuned in the measurement of gas. A 
smaller rod of wire is made to slide within the larger. Whatever May Be 
the ratio (in bulk) of the rods to each other, the lesser may be griuhikt^d 
to g^ve thousandths, by ascertaimng how far it must be moved to produce 
the effect of a movement of one division on the large rod, and dividing the 
observed distance into ten parts. 

Fig. 4. Represents an apparatus adapted to explode an inflammable 
mixture, (see article Eudiometer) ; and so contrived as to be a substi* 
tute for the well known apparatus, in which an electrophorus is em- 
ployed to ignite hydrogen gas. Moisture in the air suspends the action (^ 
that apparatus, but does not interfere with the one here represented. 

A A, a cistern divided by a water-tight partition, which separates the 
hol4er G, from a calotimotor situated under C, and a plunger P, contained 
in the^'c^er part of it. W W, wires severally soldered to the different gal- 
vanic sumces, and forked or slit at their ends, so as to embrace the wire of 
an eudiometer, for the explosion of inflammable mixtures, (see article 
Eudiometer). At f f, are forceps (severally soldered in the same way) for 
holding a wire to be Ignited by the galvanic influence. 

These wires and the p^tes with which they are connected may be seen 
at fig. 5, where there is an ei\larged drawing of the calorimotor and its 
wires. \^ 

■v.. 

It is supposed'to be situated below the edge of the cistern, whicb is sup- 
plied with diluted acid reaching within a little distance of the plates. 

c, a cock soldered to a pipe communicating with the inride of the gas* 
ometer. h h, a gaUows and g^uide wire, for regelating the rise of the gis»> 
meter. 

The construction of tins will be better comprehended from fig. 6^ VKeri 
it represents the tray for holding the zinc, by means of which hydrogen is 
to be evolved. The tray is supported on the pipe in the axis^of the vessel 
by a sliding band and screw, so that it may be raised or depressed at plea- 
sure. When this tray is covered with granulated zinc, and the lower ves- 
sel is filled withaeid so as to cover it, hydrogen must be generated until it 
occupies so muc :' of the air-holder, as to depress the acid from off the zinb. 
Supporing the apparatus thus prepared, on depressing the plungper P. fig. 
^ the acid in the cistern A A, will be forced up among the galvanic sur- 
faces, and cause the wire at f f, to be ignited. Turning the cock while 
the wire is red-hot, the hydrogen will be emitted and inflamed. 
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Nxw- E«niioMiTsu.->-Plate 17. 
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Fig. 1. Sliding rod eudiometer or gts measurer, surmounted by its sphe- 
roidal recipient, r r, sliding rod graduated into twenty divisions, each 
oiibdiTided into ten, so as to make two hundred parts. At'm f, are male 
and female screws, (forming what mechanics call a stuffing box), by means 
of ^Hiiich a cork soaked in bees-wax and oil is compressed around the rod. 
. At n,, is the neck of the recipient, ground to fit the recurved tube which 
enters it. At S, is a screw, by which to close the capillary orifice of the 
recipient 

Fig. 3. Eudiometer upon the same principle, but made stouter in order 
to resist the explosion of inflammable mixtures. W W, wire to be ignited. 

Fig. 3. Displays a construction of the sliding rod, by which, when desi- 
rable, greater accuracy may be attained in the measurement of g^. A 
smaller rod of wire is made to slide within the larger. Whatever may be 
the ratio (in bulk) of the rods to each other, the lesser may be gradukted 
to give thousandths, by ascertaining how far it must be moved to produce 
the effect of a movement of onetlivision on the large rod, and dividing the 
observed distance into ten parts. 

Fig. 4. Represents an apparatus adapted to explode an inflammable 
mixture, (see article Eudiometer) ; and so contrived as to be a subsu« 
tute for the well known apparatus, in which an electrophorus is em- 
ployed to ignite hydrogen gas. Moisture in the air suspends the action of 
that apparatus, but does not interfere with the one here represented. 

A A, a cistern divided by a water-tight partition, which separates the 
h(44?r G, from a calqrimotor situated under C, and a plunger P, contained 
in theNj^er part of it. W W, wires severally soldered to the different gfal- 
yanic surges, and forked or slit at their ends, so as to embrace the wire of 
mn eudiometer, for the explosion of inflammable mixtures, (see article 
Eudiometer). At f f, are forceps (severally soldered in the same way) for 
holding a wire to be ignited by the galvanic influence. 

These wires and the pli^tes with which they are connected may be seen 

* 

at fig. 5, where there is an eivlarged drawing of the calorimeter and its 
wires. N, 

It b supposed- to be situated below' the edge of the cistern, which is sup- 
plied with diluted acid reaching within a little distance of the plates. 

c, a cock soldered to a pipe communicating with the inside of the gas* 
ometer, h h, a gallows and g^uide wire, for regelating the rise of the gas»^ 
meter. 

The construction of this will be better comprehended from flig. 6j Wtitr6 
it represents the tray for holding the zinc, by means of which hydrogen is 
to be evolved. The tray is supported on the pipe in the axis of the vessel 
by a sliding band and screw, so that it may be nused or depressed at plea- 
sure. When thb tray is covered with granulated zinc, and the lower ves- 
sel is filled with aeid so as to cover it, hydrogen must be generated until it 
occupies so mur> :* of the air-holder, as to depress the acid from off the zinc. 
Supposing the apparatus thus prepared, on depressing the plunger P. fig. 
^ the acid in the cistern A A, will be forced up among the galvanic sur- 
faces, and cause the wire at f f, to be ignited. Turning the cock while 
the wire is red-hot, the hydrogen will be emitted and inflamed. 
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